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Abstract   
 
In the perspective of the rapid industrial development experienced over the last decades in Thailand, this report 
intend to contribute to the discussion about development of cleaner production (CP) among small and medium sized 
enterprises, as a tool to prevent degradation of the country’s natural resources. The objective is to examine the 
present barriers and possibilities to the low adoption of CP among the industry in Samut Prakarn and to study, which 
competences small firms have developed to implement CP in practise. Further, the intention is to examine the 
feasibility for small firms to establish a continuing development of CP, in a long-term perspective, and to investigate 
if it is possible to create a self-sustaining market for CP in the province of Samut Prakarn.  
 
The data used to answer these questions has been collected during two field trips to Bangkok, Thailand, where 
interviews were conducted with stakeholders from public authorities and institutions, financial and industrial 
associations, and most importantly local stakeholders from the province of Samut Prakarn, including staffs from the 
Cleaner Production for Industrial Efficiency programme (CPIE) and managers from seven progressive companies. 
Methodological, network theory was used to identify the relevant stakeholders, with influence on the daily decision-
making of small firms, where the regulatory network, the business network, the network of knowledge, and the social 
and cultural network were found important. Further, the concept of Technology has been used to understand the 
structure of a given production, and innovation theory has helped to understand the process of developing new 
technologies. The report is perceived as two parts, where the first part is a problem identification of the present 
barriers and possibilities, and the second part is a case study of CP implementation in practise, which seeks to 
identify competences that overcome the observed barriers and obstacles in the first part.  
 
To the first part it was found as barriers to development of CP that small firms often lack the economic resources to 
make new investments and that they lack access to educated employees. Further, most of the small firms are family 
businesses that experience problems of hierarchic and old-fashioned management, including cultural problems of 
reluctance to outsiders and fear of authorities, which make it troublesome to get in contact with this kind of 
companies. It was also found as a barrier that small firms often lack the access to financial loans, with affordable 
interest rates, and access to cheap and professional consulting. At the same time small firms lack incentives to 
improve their environmental behaviour, due to a weak enforcement of the national environmental legislation, and on 
top of that corruption is widely accepted in the Thai society, which makes it possible for violators of environmental 
law to bribe the public inspectors to avoid fines and sanctions. 
 
To the second part it was found that the interviewed companies have overcome a number of the barriers identified to 
development of CP. First of all, it was found important that the companies voluntarily have been committed to the 
CP implementation, as it makes them feel responsible for the outcome of their work, which develops ownership of 
the process. The companies were all motivated to implement CP due to economic benefits, but also market demands, 
and acknowledgement in the local society was found motivating. At management level worker participation 
programmes were found to develop a number of competences, with positive effect on the companies’ ability to adapt 
new technologies. Worker participation develop better two-way communication, which make the management less 
hierarchic, and fosters the workers to be more flexible and open to changes in the production, as they feel more 
valued and motivated in their daily work. Further, worker participation demonstrates that workers pose a lot of 
know-how about the daily production routines, which can be transformed into ideas for CP-solutions, when they are 
provided with the proper tools and awareness to come forward and to speak up to their superiors. That way, worker 
participation has also helped to increase the internal level of useful knowledge in the implementing companies.  
 
It has shown to be easy to group Thai companies in networks, where the small firms can join resources and exchange 
knowledge and ideas. This has helped the interviewed companies to get access to knowledge in the external 
environment, which make them less depended on access to consulting and problems of well-educated employees, 
with high salaries. Finally, it seems possible to create a self-sustaining market for cleaner production in Samut 
Prakarn. CPIE has managed to build a local capacity of CP awareness, and three CP clubs have been established for 
continuing networking among the companies that joined the project. However, a large barrier to a continuing 
development is the lack of funding and motivation for long-term investments. The Thai managers still fear long-term 
investments and it will not be possible to continue developing the CP capacity if the companies only are willing to 
make incremental innovations. At the same time few of the companies seemed willing to pay the costs for running 
the CP clubs, and without external funding or a change in motivation, these clubs will most likely go to sleep. 
Without the external network relation it will become difficult for most of the small firms to continue developing CP, 
because they will loose the access to external knowledge.   
   
Abstrakt (Danish Version) 
 
I lyset af den industrielle udvikling som har fundet sted i de sidste årtier i Thailand, vil denne rapport forsøge at 
diskutere, hvorledes små og mellemstore virksomheder kan udvikle renere produktion for at minimere industriens 
miljøforurening. Formålet er at undersøge hvilke barrierer og muligheder som ligger til grund for den langsomme 
implementering af renere produktion i Thailand, for herefter at undersøge hvilke kompetencer mindre virksomheder 
har udviklet for at overkomme disse barrierer. Endvidere er formålet at undersøge mulighederne for at implementere 
en fortløbende udvikling af renere produktion, set i et langsigtet perspektiv, og om det er muligt at etablere et 
selvforsynende marked af renere teknologi i provinsen Samut Prakarn. 
 
For at løse disse problemstillinger er der i forbindelse med to feltophold i Bangkok, Thailand, blevet indsamlet 
empiri gennem interviews med aktører fra de offentlige myndigheder og institutioner, fra finansielle og industrielle 
forbund, samt aktører involveret lokalt med udvikling af renere produktion i Samut Prakarn, herunder ansatte fra 
projektet Cleaner Production for Industrial Efficiency (CPIE) og 7 virksomheder. Metodisk er netværksteori blevet 
brugt til at identificere de relevante aktører, som forventes at have indflydelse på virksomhedernes 
beslutningsprocessor, hvorunder reguleringsnetværket, forretningsnetværket, vidensnetværket, og de sociale og 
kulturelle netværk er identificeret som vigtige. Samtidig er teknologibegrebet blevet brugt til at analysere en given 
produktion, mens innovationsteori er blevet brugt til at forstå udviklingsprocessen af ny teknologi. Denne rapport er 
opbygget i to dele. Den første del kan opfattes som en problemidentifikation af de nævnte barrierer og muligheder, 
mens den anden del kan opfattes, som en analyse af hvilke kompetencer virksomhederne må udvikle for at 
overkomme de identificerede barrierer.  
 
I den første del blev det konkluderet at små virksomheder typisk mangler økonomiske ressourcer til at foretage nye 
investeringer og at de mangler adgang til veluddannede ansatte. Samtidig er de fleste mindre virksomheder i Samut 
Prakarn familieejede, hvilket gør at ledelsesstilen er hierarkisk og forældet. De har også problemer med kulturelle 
barrierer, hvor virksomhedslederne frygter at samarbejde med offentlige myndigheder og er modvillige overfor 
udefrakommende, hvilket gør det svært at etablere kontakt til disse virksomheder. Det blev også konkluderet at de 
små virksomheder mangler adgang til finansielle lån, med favorable renter, og adgang til billig og professionel 
konsulentbistand. Ydermere mangler de fleste virksomheder et incitament til at implementere renere produktion, 
fordi den offentlig miljøregulering er meget svag og samtidig er korruption almindeligt udbredt i Thailand, hvilket 
gør det muligt for de lovbrydende virksomheder at bestikke sig ud af deres problemer og derved undgå bøder eller 
lukning. 
 
I den anden del blev det konkluderet at de interviewede virksomheder har udviklet kompetencer, som har gjort det 
muligt at overkomme en del af de identificerede barrierer på ledelsesniveau. Først og fremmest blev det observeret, 
som værende meget vigtigt, at virksomhederne udvikler en frivillig motivation for at implementere renere 
produktion, da det gør dem mere ansvarlige for udfaldet af deres arbejde og får dem til at udvikle ejerskab over deres 
udviklingsproces. Det blev konkluderet at virksomhederne frivilligt blev motiveret til at implementere renere 
produktion, udfra ønsket om økonomisk gevinst og bedre markedsfordele, samtidig med, at det også blev observeret 
som motiverende at virksomhedslederne opnåede respekt blandt de ansatte og i det lokale samfund. På 
ledelsesniveau kan det konkluderes at medarbejderinddragelse udvikler flere kompetencer med positiv indflydelse på 
virksomhedens evne til at adoptere ny teknologi. Først og fremmest udvikler medarbejderinddragelse bedre tovejs 
kommunikation, hvilket løser op for den hierarkiske ledelse, og gør de ansatte mere fleksible og åbne over for 
forandringer, bl.a. fordi de føler sig mere værdsat i deres daglige arbejde. Yderligere viser medarbejderinddragelse at 
de ansatte besidder en vigtig knowhow omkring de daglige produktionsprocesser, hvilke kan bruges til at udvikle nye 
ideer og teknologi, hvis de tilføres den rette viden og redskaber. Internt har medarbejderinddragelse hjulpet 
virksomhederne med at øge deres samlede viden omkring renere produktion.      
 
Det kan yderlig konkluderes, at de Thailandske virksomhedsledere er nemme at få til at samarbejde i netværk, hvilke 
hjælper de små virksomheder til at styrker deres ressourcer og til at få bedre adgang til udveksling af viden og nye 
ideer. Dette gør dem mindre afhængige af ekstern konsulentbistand og veluddannede ansatte. Det har også vist sig 
muligt at etablere et selvforsynende marked for renere produktion, gennem CPIE projektet, som har opbygget en 
lokal viden om renere produktion og etableret et fast netværk for små og mellemstore virksomheder. Til gengæld er 
det svært at sige om det vil være muligt at opretholde denne udvikling på længere sigt, da flere større barrierer ligger 
til hindring. Først og fremmest er det et sort problem at de små virksomhedsledere undgår langsigtede investeringer, 
hvilket gør det svært yderligere at udvikle renere produktion, hvis de kun er villige til at implementere inkrementel 
teknologi. Samtidig var kun få virksomheder villige til selv at betale udgifterne for at holde liv i de etablerede 
netværk, og uden ekstern støtte, vil de mest sandsynligt gå i opløsning med tiden. Således vil det blive svært for den 
individuelle virksomhed at få adgang til ny viden, hvorved det bliver svært på egen hånd at udvikle ny teknologi.  
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Preface 
 
Cleaner Production (CP) has been promoted as a concept for environmental management for 
more than 15 years. Peer concepts, such as pollution prevention, waste minimization, and green 
productivity are existing alongside CP but do all build on the same core idea: To improve the 
efficiency of production, thereby reducing environmental loads and economic costs 
simultaneously. In fact, the idea of production efficiency has been around for as long as 
production itself has. What is unique for CP and associated concepts is the linkage between 
economic improvement on one hand, and environmental conservation on the other. 
 
When CP was first formulated as a concept, it was widely thought that the apparent economic-
environmental win-win characteristics should automatically attract companies to adopt CP. What 
was needed was to develop supporting methodologies and case studies, and this was also the 
focus of national and international organizations promoting CP for the first ten years. To some 
extent the expectations about an "automatic uptake" of CP have been realized, but mostly, and 
especially in the case of Small and Medium Sized Enterprises (SME) CP remains a niche concept 
unknown to most companies. Since SME's constitute more than 90% of industry in the Asia-
Pacific region, this is a key stakeholder group to address. 
 
Over the last few years international organizations, such as the United Nations Environment 
Programme (UNEP) and the Asia-Pacific Roundtable for Cleaner Production (APRCP) have 
struggled to identify the barriers and enabling measures for introducing CP at a wide scale in 
SME's. A fundamental problem is that in spite of a wealth of theories and studies about the socio-
economic conditions governing the economic behaviour of SME's, very little has actually been 
done to identify the trigger points for SME's when it comes to adopting environmental 
management systems. The work of Mr. Jens Kristian Noergaard is therefore highly relevant to 
facilitate the progress of CP in the Asia-Pacific region. It is especially the empirical data collected 
on the ground that is both unique and valuable in this context. Obvioulsy, SME's do not manage 
their environmental concerns as predicted by socio-economic theories for economic decision 
making, and therefore new theories need to be built, which can only be successful if they are 
based on facts collected in the field. This thesis constitute an important component in this work. 
 
The results presented in this thesis will be used, together with other data, to design a project that 
can be described as a field test of how to promote CP to SME's in Asia. If successful, this may 
prove to be a breakthrough for our understanding on how to convince SME's to adopt CP. UNEP 
is grateful for the work carried out by Mr. Jens Kristian Noergaard and his fellow students and 
staff at the Roskilde University. 
 
Bangkok, 3 July 2003 
 
Niclas Svenningsen 
Industry Programme Officer for Asia and the Pacific 
United Nations Environmnent Programme 
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Chapter 1: Introduction 
 
In this introduction I provide an overview of Thailand’s history with focus on the political, 
economic, and industrial development, in order to understand some of the causes to the 
present problems with regard to environmental degradation in Thailand. Following that, I will 
narrow my research with focus on development of Cleaner Production (CP) between Small 
and Medium Sized Enterprises (SME), with focus on the barriers and obstacles to the slow 
uptake of environmental management in the province of Samut Prakarn, to define the research 
questions I seek to solve in this thesis.    
 
1.1. The History of Thailand  
  
The Kingdom of Thailand (formerly Siam) occupies the centre of the Southeast Asian 
Mainland, bordered by Myanmar (Burma) to the west, by Laos and Cambodia to the east, and 
by Malaysia to the south. Thailand occupies a land area of 514,000 square kilometres with a 
coastline of 3,219 kilometres in length. In year 2000 the total population was 60,600,000, but 
with a relatively limited degree of urbanisation, except for the urban centre of the Bangkok 
Metropolitan Region (BMR) with a population of 6,300,000 [Demaine, 2002].  
 
Until 1932 Thailand was under royal authority, but after years of tensions, the military 
brought an end to the absolute rule of the monarchy after a bloodless coup [McVey, 2002]. 
From 1932 and towards 1992 the military was the dominating power of political control in 
Thailand. In this period of military dictatorship the people in control of power changed many 
times and the power was kept in a tight grip close to the centre of Bangkok. The last military 
coup was on the 23 February 1991, which was coup number 17 in the history of Thailand.  
 
Today Thailand is lead by a democratically elected parliament, but the democracy is still 
young and in its beginning and many high-ranking politicians are still of military background. 
Thus, the military is still considered to have a strong political position in Thailand. Despite 
turbulent changes in power and political control Thailand has undergone a rapid development 
in this period. From being a mainly agrarian economy, Thailand has developed into an 
industrialised country, where manufacturing export today contributes a significant part of 
Gross Domestic Product (GDP). [McVey, 2002] 
 
1.2. Thailand’s Industrialisation  
 
Thailand’s industrialisation began slowly. From the Mid-19th Century to the 1960s, trade 
dominated the Thai economy. The relatively small population at that time was essentially 
engaged in subsistence production within family and community units, which relatively easily 
adapted to the production of primary commodities for export. The changes to production and 
associated trade involved a transformation of class relations. Old forms of social organisation 
declined as a free peasantry, where a small Chinese working class and capitalist class 
developed, later dominated by royals, Chinese, and foreign companies. In this period political 
change saw the decline of royals and the establishment of a constitutional government that 
was more nationalist in its economic policy to stimulate industry and improve the lot of 
farmers. The military became more involved in politics and old senior political figures closely 
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associated with economic policies. There was no widespread opposition to private enterprise 
and rather a haphazard state-led approach to industrialisation developed. It was a period of 
bureaucratic polity, with powerful leaders tapping into state enterprises and close relations 
between powerful political leaders and Chinese businessmen, giving them competitive 
advantages. This political structure meant an uncertain investment climate for the capitalist 
class opposed to the favoured individuals and firms linked to powerful political leaders. 
However, with help of foreign pressure, from especially US companies, it was demanded that 
the state’s investment role should be limited to infrastructure and that Thailand should open 
up its economy for foreign capital investments to strengthen the private enterprise. [Hewison, 
2001] 
 
In 1957-1958 this pressure lead to a military coup, which brought General Sarit Thanarat into 
power. The coup led to an end of the former political structure, where the new military role 
was determined to promote private investment. The enthusiasm for political and economic 
change developed from the failure of some state-enterprises and international 
recommendations of import-substituting industrialisation, which should limit state-investment 
to infrastructure. The change in power lead to a long period of economic growth in Thailand. 
General Sarit and his advisers moved to expand manufacturing to strengthen the private 
enterprise and a number of agencies were established to support the import-substituting 
industrialisation, including the Board of Investment (BOI) (latter the National Economic and 
Social Development Board) and the Ministry of Industry (MOI).   The new economic policies 
promoted foreign investments as an effort to overcome shortage of capital, technology, and 
entrepreneurial skills, but at the same time tariff protection was granted to protect and develop 
the domestic manufacturing. In spite of the expanding manufacturing it did not mean that 
agriculture was neglected. The government was keen for agricultural exports to grow as this 
allowed capital to be re-directed to industry. [Hewison, 2001]  
 
In the period from 1960 to the mid-1980s the manufacturing’s contribution to the GD rose 
significantly. High rates of protectionism encouraged domestic investment and strengthened 
local finance and banking. No foreign banks could enter branch banking and the business 
control was consolidated within 15-20 families in control of the dominating commercial 
banks [Hewison, 1989]. The import-substituting politic resulted in the development of a more 
diverse working class, where women also began to move into manufacturing employment. 
While agricultural activities remained predominant, the industrial labour force expanded 
substantially. From 1960 to1979 the total workforce expanded more than 20 %, or almost 
three million people, and the manufacturing workforce expanded 45 % over this period 
[Hewison, 1989].  
 
However, the import-substituting industrialisation was not without critics. Critics argued that 
the relatively small domestic market was too limited and that it created disincentives to 
export. They called for promotion of manufacturing export, but as long as growth continued 
and profits maintained, there was no pressure from business leaders to make changes and 
through the 1970s and to the mid-1980s protection for import substituting manufacturing 
actually increased.      
 
Nevertheless, in the mid-1980s the Thai economy came to a downturn with substantial impact 
on business. Bankruptcies mushroomed, and the industry reported their first losses in years. 
The government was split on the appropriate response to the downturn and falling agricultural 
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prices led to a major devaluation. As response to the devaluation it was forced to implement 
more export oriented policies. [Pasuk & Baker, 1996] After a few years of recovery the export 
oriented policy became the dominant strategy until the economic crisis in 1997. In the period 
from 1987 to 1997 Thailand experienced double-digit growth rates, and the annually GDP 
was never lower than 8.2 % [Yinatsawaphan, 1996]. Because of the devaluation Thailand’s 
cheap labour manufactures became more attractive to foreign capital and the manufacturing 
export saw a remarkable boom. In 1960 agriculture was the most important economic sector 
with a contribution of 40 % of GDP, but by the mid-1990s agriculture only produced 11-12 % 
of GDP. At the same time rapid industrial growth saw manufactured exports expand from just 
1 % in 1960 to 75 % by the early 1990s. This does not mean that agriculture has shrunk. It too 
has grown, but far less rapidly than manufacturing. [Hewison, 2001] [Dixon, 2002]  
 
The economic boom, driven by ballooning exports, also pulled the domestic market along. 
Behind the growth rates was the reality of a powerful domestic capitalist class that expanded 
rapidly. Bangkok and other urban centres experienced investment booms that saw markets 
expand, but it is important to notice that the government kept protecting domestic industry 
through tariff policies. The growth in the Thai economy has been heavily concentrated in 
BMR and its immediate environs. [Dixon, 2002] 
 
In July 1997 the Thai economy collapsed. Growth decreased and once again bankruptcies 
mushroomed. Since the collapse, the manufacturing industry has struggled to survive and 
many, especially smaller industries, have been forced to close their productions. Today the 
growth has increased again, but industry is still suffering after the crisis and is at the same 
time in competition with the global market opening up in Thailand. Further, the consistent 
economic growth from the late 1950s to 1997 was not unreservedly positive, and a range of 
associated negative issues have been identified. These include increased inequality of wealth 
distribution, the decline of agriculture, poor education, and environmental degradation. 
Especially the problems of environmental degradation are a serious problem that needs to be 
solved to preserve the natural resources for future production. In the following section I will 
narrow these problems. 
 
1.3. Description of the Problem 
 
The remarkable speed of Thailand’s industrialisation has resulted in serious costs, in the shape 
of industrial pollution and uncontrolled extension of large cities [DANCED, 1998]. In the 
effort to create growth, the environment have often been set aside with poor regulation of the 
natural resource consumption and weak control of the industry’s environmental behaviour. 
Emissions and wastewater from manufacturing productions have been discharged, untreated, 
to local environments and even today many companies are operating without proper treatment 
facilities to clean their waste. An interviewee illustrated this situation: 
 
“There is very little pollution control in Thailand. Most factories just dump their waste in the 
backyard and the wastewater goes straight to the Klong (canal) without any treatment at all. In 
cases where companies have treatment facilities, they are often out of function or spill over every 
time it rains.” [Int. 6]  
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Therefore, Thailand is today facing serious environmental problems, involving issues such as 
deforesting, over fishing, degradation of farmlands and coastal zones, and severe air- and 
water pollution. [UNEP, 1999] 
    
One of the biggest problems is pollution from smaller industries. In Thailand the industry is 
mainly dominated by small- and medium sized enterprises contributing with up to 90 % of the 
total industrial output in the country. The SMEs have traditionally been operated as family 
owned job shops, without developing much over time. The SME scenario typically lacks 
technical know-how, and is operated with obsolete- and polluting production technologies, 
and an overall lack of awareness about productivity- and pollution related issues. In spite of 
their small size, the large number of SMEs constitutes a major source of industrial 
environmental pollution in Thailand. [Parasnis, 1999]  
 
The SMEs are found in every community and provide a substantial part of GDP, of job 
opportunities, and the economic outcome at local level. In terms of numbers and employment 
generating potentials, SMEs represent the backbone of Thailand’s industrial infrastructure  
[Sevilla &Soonthornthada, 2000]. In 1998 the number of registered SMEs, not exceeding 200 
employees, was 124.771 or 97.9 % of the total number of registered industries in Thailand 
[DIW, 1999].  
 
SMEs are typically domestic manufactures or sub-suppliers for international enterprises. Due 
to years of import substitution and protectionism, where the domestic market has been 
protected against foreign competition, many SMEs are still operating outdated technology. 
Without international competition there have been poor incentives to invest in new 
technologies and most SMEs have been frozen in the technological trajectory. At the same 
time the advantage of cheap labour has kept them competitive against other Asian countries 
and made innovation needless. Thus, the lack of adequate technical training schemes has 
resulted in a serious shortage of skilled labour and today it restricts the growth of the 
manufacturing sector. In 2000, only 22 % of the labour force had more than primary level 
education, and Thailand has practically the lowest secondary and tertiary education 
participation rates in Southeast-Asia [Dixon, 2002]. 
 
The importance of SMEs in Thailand’s industrial infrastructure has therefore become an 
urgent problem. If the majority of SMEs keep operating outdated-technology with poor 
environmental performance it will lead to severe pollution [UNEP, roundtable discussion, 
15/3-2001]. The ability of SMEs to innovate or implement new technologies will therefore be 
crucial to prevent a further degradation of environmental quality in Thailand.  A way to 
improve the technological level of Thai SMEs and at the same time improve their 
environmental performance is implementation of CP. [UNEP, roundtable discussion, 15/3-
2001] At the third Asia Pacific Roundtable for Cleaner Production (APRCP) held in Manila in 
February 2001, the lack of CP among SMEs was highlighted as one of the most important 
problems to be addressed, in order to establish CP as a mainstream approach to environmental 
management in smaller industries.  
 
CP is a preventive approach towards pollution control. Innovation of new production methods 
result in a reduced generation of waste and less emissions of pollutants from production sites. 
Instead of controlling industrial pollution with end of pipe solutions, CP focuses on better 
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production efficiency, recycling, and substitution or phasing out of environmental damaging 
chemicals.  
 
Several programmes have, in the recent years, promoted CP to the Thai industry through the 
establishment of CP networks and demonstration of CP options through pilot projects in 
different industrial sectors. The aim has been to demonstrate the benefits of CP and to spread 
information about the CP concept to get more companies to explore its possibilities. [TEI, 
2001] Several projects have demonstrated considerable opportunities for reducing the input of 
raw materials and outlets of waste and emissions, which have lead to substantial economic 
benefits for the companies involved.    
 
However, the uptake of CP among SMEs remains at a very low level and in the prospects of 
the future industrial development in Thailand the present development of CP is spreading too 
slowly. Not more than 1-5 % of the industry has adopted some kind of CP and it is estimated 
that maximum 10 % of the Thai companies are aware about the concept. [Int. 3 & 6]   
 
It is further a problem that such pilot projects only focus on 10-20 companies at a time and 
due to bad stakeholder communication these projects often overlap each other. Instead of 
reaching out to a large number of companies, creating a greater awareness, it creates 500 
“super companies” [Int. 6]. On that background this approach has been under heavy criticism 
in the later years. It is a successful way to demonstrate the benefits of CP, but it will take 
many years to reach all industries and, therefore, other approaches are needed to get the 
interest of the SME managers. In many pilot projects it has further been shown to be difficult 
to create a continuing development of CP. Most of the involved companies regard it to be a 
one-time investment and have not developed independent competences to identify new CP-
options once the projects are over. [APRCP, 1/3-2001]    
 
1.4. Narrowing the Problem 
 
In the previous section I have illustrated some of the problems connected with the past 
industrialisation of Thailand. I especially find the problems of SMEs interesting, because I 
regard their environmental performance as a serious threat to sustainable development1 in 
Thailand, at the same time as I regard the SMEs to have a crucial role in the future economy 
of the country. “My point is that the solution to the environmental problems is not to close 
down all polluting SMEs, as they are important to local economies and thereby contribute to 
the economic growth, which are needed to create basis for investments in new technologies. 
The solution is rather to improve their environmental performance towards a more 
sustainable production2 and in the same time try to increase their competitiveness with 
development of sounder technologies”. This is of course an ideal solution, which is difficult to 
achieve and probably impossible in all cases of SMEs, but the question is, how much time do 
                                                 
1 Sustainable development includes the aspects of social, economic, and environmental development. If local 
environments are degraded due to industrial pollution it will not only cause a lower environmental quality, but 
also damage the natural basis for economic income and social wealth.  
2 Sustainable production can also be expressed as "Zero-Target". In a sustainable production there will be no 
pollution. There is no loss of input materials and all waste is recycled. Toxic chemicals have been phased out and 
used products are taken back and reused in new products. However, there will always exist an input of raw 
materials with demand for natural resources.   
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we have to turn the present development, before local environments are degraded beyond a 
level, where they will be destroyed for the coming generations?  
 
This question relates to the first time I found interest in this subject. I have studied several 
projects for promotion of CP in Thailand organised as pilot projects to demonstrate benefits of 
cleaner technologies. I have learned, through discussions and interviews in earlier field 
studies, that this is a slow way to reach the industry, especially when these projects only 
involve 10-20 companies at time. At the same time it has been difficult to create continuing 
development as much focus has been put on implementation of technical solutions. The 
involved companies have been sold ready-made solutions and lack motivation and 
development of managerial and organisational skills to identify new CP solutions by 
themselves. With the total number of SMEs in Thailand it will, through pilot projects, take a 
long time to promote CP to all the companies in the country and it is therefore necessary also 
to find other approaches along with CP-demonstration.  
 
Here I have experienced that many CP-stakeholders still lack a general overview of the 
barriers to development of CP. Pilot projects are still favourites by especially government 
officials and the focus is often development of technical manuals to implement new 
technologies. “My point is not that development of technical manuals to CP-options are 
needless, not at all, they are essential to the actual implementation of CP, but before that 
level is reached it is necessary to understand the factors that motivate or obstruct the SME-
managers to implement CP”. With a better understanding of these factors it will be easier to 
discuss new approaches to accompany pilot projects.  
 
Thus, I will divide my research into two parts. First, I will make a general problem 
identification of the present barriers to development of CP among SMEs in the province of 
Samut Prakarn. Second, I will study a local CP-programme in Samut Prakarn to identify how 
they motivate companies to join their network and to identify how these companies have 
developed competences to implement CP. On that background I hope to reveal data that can 
be used to discuss new CP approaches for future projects in- and outside Samut Prakarn. The 
first research question is formulated to conduct the problem identification and the second and 
third research questions are formulated to study the project of Cleaner Production for 
Industrial Efficiency (CPIE) in Samut Prakarn. 
 
1.5. Research Questions  
 
From the approach described in the preceding sections, the main research questions that I will 
address in this paper are3: 
 
1. What are the present barriers and possibilities to development of Cleaner 
Production among small- and medium sized enterprises in Samut Prakarn?  
 
2. Which competences have small- and medium sized enterprises in Samut Prakarn 
developed to implement Cleaner Production?  
 
                                                 
3 Research question one is answered in chapter 7 the part conclusion.  
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3. What is the feasibility for continuing development of Cleaner Production among 
small- and medium sized enterprises in Samut Prakarn and for establishment of a 
sustainable CP market? 
 
1.6. Target Group 
 
The target group of this thesis are people who work daily with promotion and development of 
Cleaner Production in Thailand and Asia through public and private CP programmes. With 
the main emphasis on empirical data the objective is to provide the reader with an insight in 
the daily business of SMEs and their liberty of action, including the networks of small 
industries, to create a better basis for these people when they approach industrial decision 
makers. Personally, I find it important to present a general overview of all the factors that 
influence the SME managers in their daily decision-making, including social and cultural 
issues, to be able to consider all the things that actually can obstruct or lead to development of 
CP.  
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Chapter 2: Methodology  
 
In order to address the research questions formulated in the previous chapter I will in the 
methodology present my research design. I have chosen to work with more than one research 
question, which naturally divides this project into two parts. The first part is what I regard as 
the problem identification, where I seek to map all related barriers to the slow uptake of CP 
among SMEs in Samut Prakarn. The second part will be the response to my findings in the 
problem identification, where I seek to answer how to overcome some of these barriers. The 
second part is thought as a case study of a number of CP progressive companies in the 
network of CPIE and Samut Prakarn, to analyse the competences they have developed to 
receive, or search for, CP information and to implement CP solutions. In the research design I 
will explain my choice of theory to comprehend the context of SMEs in Samut Prakarn, in 
order to collect the necessary empirical findings. Further, I will describe my case study 
theory, my interview methodology and my considerations to any possible bias.  
 
2.1. Research Design 
 
In order to organise my research I have considered different approaches to answer the 
research questions. By “approach” I refer to the starting point of the research and the way I 
gather information. Does the research begin with an inductive approach, where observations 
or gathering of data are used to develop explanations to the questions; or does the research 
begin with a deductive approach, where theory or models are used to understand the problems 
and then later tested by making observations or gathering of data?  
 
In this research it has been a combination of both approaches. The way I have experienced 
SMEs in Samut Prakarn is as a complex network of internal and external relations, where it is 
necessary to observe social phenomena to understand the reality. I have used literature studies 
to learn more about the industrial development in Thailand and to read about the present 
development of CP in Thailand, which I have then combined with empirical data about the 
daily practices of SMEs in Samut Prakarn, gathered through interviews and roundtable 
discussions.  
 
That way, this research has mainly been guided by empirical findings through interviews. The 
first observations reveal a part of the problem or generate hypotheses, which tells me where to 
look next. I have found this approach most appropriate to reveal opinions and phenomena, 
which would have been difficult to catch if the research only was dictated by theory. On the 
other hand if my understanding of the reality is insufficient I take the risk that my empirical 
research never gets to the core of the problem. [Andersen, 1990]   
 
To avoid that, I use network theory adapted from Søndergaard et al4 to comprehend the way 
companies are organised and interact in networks. Søndergaard et al views the company as a 
part of many networks, where relations change over time. The company interacts with a 
number of stakeholders that influence the development of the production [Søndergaard, 
1997]. Through the network theory I get a comprehension of important networks to a 
                                                 
4 Tyge Kjær, Roskilde University, Denmark originally developed the network model used by Søndergaard et al. 
[Kjær, 1996] 
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company, which I try to copy/transfer to the Thai context. In a revised illustration of Kjær’s 
network model these networks are described as the business network, the regulatory network, 
and the network of knowledge (or development network) [Søndergaard et. al. 1997]. Further,  
I have added a social- and cultural network and illustrated all four networks in figure 1, with 
a selection of possible stakeholders in a Thai context. 
 
 
                                                                                             Network of Knowledge 
• Consultants 
• Research institutions 
• Universities 
• Industrial Clubs 
• CP-programmes 
The Regulatory Network 
• Regulating Authorities 
• Standard organisations 
• The Public (Complaints) 
                                                                                                                                               The Business Network 
• Suppliers, and 
• Sub-suppliers 
• Customers 
• Partnerships 
• Industrial clubs 
 
 
 
The Company 
 
The social and Cultural Network 
• Colleagues (Related Companies) 
• Industrial Clubs 
• NGO’s 
• Social Circle (Family – Friends) 
• Traditions (Cultural Norms)  
 
 
Figure 1: A selection of a company’s network relations with importance to their daily decision-making [Inspired 
by Kjær, 1996]   
 
I have tried to structure my choice of interviews after this model. Through the planning of my 
interviews I have tried to uncover knowledge in all four networks to get an overall impression 
of the factors that influence or can influence the daily decision making of SME managers. 
That way, I hope to get a broad understanding of the reasons to the low uptake of CP in Samut 
Prakarn. The networks described in this model are not explicit for all SMEs, but they can be 
used as a guidance to identify relevant stakeholders.   
 
In order to comprehend the structure of an individual production/SME I use the term 
“technology”. In chapter 3 I will closely define technology, but just briefly, I understand 
technology to consist of the four core elements Organisation, Knowledge, Technique, and 
Product5. Further, chapter three will provide a theoretical introduction to SMEs and 
environmental innovation. This introduction will provide experiences from the European 
context and discuss the process of innovation with concern for small firms in general.    
 
                                                 
5 A further description is made in section 3.3 page 29. 
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2.2. Case Study Research  
 
To conduct a specific study of CP progressive companies in Samut Prakarn I have studied 
case study theory by Bent Flyvbjerg and Robert K. Yin [Flyvbjerg, 2001] [Yin, 2003]. This 
has been done to understand how a case study can be used as an individual example to 
illustrate implementation of CP among private companies, where the relations between 
decision making and actual implementation is inherent in a complex interaction of social and 
cultural contexts. The strength of a case study is to obtain a concrete and better point of view 
with the details in the studied phenomenon, to make an “analytical generalisation” [Flyvbjerg, 
2001]. However, it takes much experience to make a case study without flaws, especially for 
the “young” and less experienced researcher. Thus, the following issues have been considered 
to avoid such flaws.  
 
2.2.1. Identify Audience  
 
Case studies often have more potential audiences than other types of research and therefore it 
is important from the beginning of the research to identify the specific audience for the report. 
Each audience has different needs, and no single report will serve all audiences 
simultaneously. A distinction can, for example, be made between academic colleagues and 
non-specialists. For academic colleagues, the connections among the case study, its findings, 
and previous theory or research are likely to be most important, and opposite for the non-
specialists, the descriptive elements in portraying real-life situations, as well as the 
implications for action are likely to be more important [Yin, 2003]. In this case the audience 
is both, because this report both presents its result to a thesis committee, where it is important 
to demonstrate mastery of the methodology and theoretical issues, and to a forum of CP 
stakeholders (especially UNEP) with interest in real-life situations. As a consequence the 
presentation of the case study will contain many descriptions of real-life situations, as the 
main target group is the forum of CP stakeholders in Thailand. Later the results of the case 
study will be theoretical analysed in the discussion.  
 
2.2.2. Single-Case or Multiple-Case Study 
 
A primary distinction in designing case studies is between single- and multiple case studies. 
The objective of the single-case can for example be to capture the circumstances and 
conditions of an everyday or commonplace situation, which then can be typical or 
representative for a larger context. It could, for example, be a typical project among many 
different projects or a manufacturing firm believed to be typical of many other manufacturing 
firms. The lesson learned from the single-case is assumed to be informative about the 
experiences of e.g. the average institution. The multiple-case is opposite a study of more than 
one narrative, e.g. a number of companies, which seeks to replicate the findings from the first 
case by conducting a second, third, and even more experiments, until the results of the cases 
turnout as predicted or not. If the results of the multiple cases replicate themselves it will 
support the validity of the final results, but if the cases in some way contradict, the results 
must be revised or retested with a new set of cases [Yin, 2003]. It can be argued that the later 
case study in this thesis both is a single-case and a multiple-case. As it is a study of a single 
project the rationale tells us that it is a study of a single case, which is thought to be typical 
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for other CP projects conducted in Thailand. Even though, the study involves several cases of 
SMEs they are studied as a whole to be representative for other companies in Samut Prakarn. 
On the other hand, the study involves a number of cases, where many of the findings are 
tested until they replicate themselves, and therefore it could also be handled as a multiple-case 
study. The flaw with the single-case is that “all eggs are put in one basket” and if the results 
contradict or are misinterpreted it will be difficult to make them representative for a larger 
context. With the multiple-case the flaw can be the investigator’s time to conduct an 
appropriate research. If the results contradict in the first set of cases, it will take time to 
investigate more cases, which will be time consuming for the single researcher. This naturally 
raises the question of validity and generalisation of case study results.  
 
2.2.3. How to Generalise a Case Study 
 
The external validity of the case study results is a large problem and major barrier to the 
performance of case studies. When are the results of a case study representative to a general 
context? First of all, a distinction is made between statistical generalisation and analytical 
generalisation. Statistical generalisation is normally based on quantitative data, which is less 
relevant for case studies, where analytical generalisation use previously developed theory as a 
template to compare the empirical results of the case study. Here it must be stressed that such 
theory also can be practical. Analytical generalisation can be used whether the case study 
involves one or several cases, but Yin concludes that it is possible to generalise from the 
results of a case study. Especially signs of replication in connection with multiple cases 
indicate that the case study can be representative or if the results support previously 
developed theory. [Yin, 2003] Whether the case study in this thesis is representative for the 
whole Samut Prakarn industry or not will be discussed later. To make that conclusion the case 
study results will in the final discussion be compared with the innovation theory presented in 
chapter 3, to analyse for coherence.  
 
2.3. Interview Methodology 
 
As mentioned earlier most of my empirical data has been gathered through the use of 
interviews. I have used both informative and qualitative questions to reveal new data, based 
upon semi-structured interviews. To guide my interview technique I have used theory by 
Steinar Kvale. 
 
2.3.1. The Semi-Structured Interview 
 
Steinar Kvale emphasises the research interview to be based on daily life conversations and as 
a professional conversation. The theory works with semi-structured interviews, which are 
defined as: "An interview with the purpose to inquire descriptions of the interviewees outlook 
on life, with reference to analyse the meaning of the described phenomena". The conversation 
is a dialogue between two people with interest in the same subject, but not with the same 
status, as the researcher is the one in control of the situation. The researcher introduces the 
subjects for the interview and he critically follows up on the answers given by the 
interviewee. As the semi-structured interviews are viewed as a conversation, it is important 
that the interview neither is controlled too strictly or non-strictly. The idea is to understand 
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subjects in the daily life of the interview person seen from the researcher’s own perspective.  
[Kvale, 1997] 
 
When doing qualitative interviews it is important to differ between informative and 
qualitative questions. The informative question is, if not unproblematic, then of a less 
complex nature than the qualitative. Informative questions often reveal simpler quantified 
information like numerical answers. The qualitative questions are of a more complicated 
character. With the qualitative questions the researcher has to face social and cultural impacts 
on the studied phenomena, which not only cause a troublesome interpretation of the data, but 
also make it difficult to ask deepening questions without a sufficient knowledge of the studied 
subject. Qualitative interviews are, therefore, often followed up with new questions based on 
hypotheses generated from the past interviews to increase the researchers knowledge about 
the studied subject. 
 
2.3.2. Interview Technique  
 
Besides the data collection carried out during my internship from January to May 2001, the 
primary data collection for this thesis has been gathered through two field trips to Thailand in 
November-December 2001 and January-February 2003. All together I conducted 24 
interviews and 13 questionnaires during these field trips. I tried to plan the interviews two 
weeks ahead, to get enough time for preparing my questions. In the first interview round I 
normally prepared a list of 10-12 questions, which were quite broadly defined. My intention 
was to start loose discussions with the interviewee, where I then could ask deeper and deeper 
into the discussed problem. I did not want to ask short informative questions, but rather larger 
questions, where I could use my background knowledge from earlier field studies to fill in 
with more specific questions. This interview form might seem unstructured, but I have often 
experienced it to be the best way to get people of the Thai culture “warmed up”. As I will 
explain in my bias (section 2.5), it can be difficult to get a Thai person into a discussion, 
especially if he, or she, has to reveal critical answers to others work. However, if the 
interview situation is relaxed and informal it loosens up the atmosphere and the vocal chords.  
 
In the second interview round the questions were more extensive and detailed, both because 
they included a number of informative questions about production issues, but also because the 
questions in the second round were affected by the information from the first round, so it was 
easier to get to the core of the problem or narrow the interesting issues, which I wished to 
discuss. All interviewees spoke English and it was not necessary to use an interpreter. During 
the interviews I took notes to the answers of my questions in long hand. I did not use a tape 
recorder during any of the interviews, because I often have felt it as a barrier in the Thai 
culture. There is not the same tradition for revealing information that concerns others than 
you, especially if it gets documented on tape or direct publications. The normal duration of an 
interview was approximately two hours.
 
When an interview was over, I went directly back to my office and documented my notes and 
experiences from the interview. Then I sent a copy for approval by the interviewee and read 
the interview again, to strengthen my general impression of the new data. On basis of the new 
data I could now formulate new questions and hypotheses for the next interview.  Here I will 
highlight the importance of performing two interview rounds. In my past studies I have twice 
experienced to come back to Denmark after a three-month field study only to discover after 
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the first examination of the collected data that it would be relevant to follow up on some of 
the interviews with deepening questions or to interview relevant stakeholders, which I missed 
in the first place. With two field trips I hope to have avoided some of these problems, as it 
was possible to follow up with more specific questions in the second interview round. 
 
The identity of the interviewed people and companies in this thesis will be anonymous. As 
explained above it can be difficult to ask critical questions in the Thai culture and to solve this 
problem all interviewees were informed from the beginning, that their names would be kept 
anonymous in the official report. Therefore, all the interviews are printed in a separate 
interview appendix, which only will be available for the examination of this thesis at Roskilde 
University. When using the interviews as sources in the text, they are only referred to with a 
number, where interview one will be referred to as: Int. 1.          
 
2.3.3. Research Questions 
 
The section above briefly describes the organisation of my two interview rounds and the 
undertaking of the individual interview. To narrow the content and mean of the questions I 
used, this section will outline the criteria set to reveal the needed data. However, first of all it 
is important to understand the connection between the two interview rounds, which were 
conducted with a year between them. As described the first round mainly focuses on getting a 
general overview of the barriers and possibilities to CP development in Thailand. The 
intention is to understand, which obstacles that are most important to overcome and thereby 
enable more SMEs to work with CP. This should make it possible to investigate if any 
companies have managed to do that, and in that case, how. Thus, the first interview round 
revealed where and what to look for in the later case study, where the intention is to study CP 
progressive companies. The text box below presents the criteria pinned out for the first round 
of interviews: 
 
 
1. Does it reveal anything about the present environmental regulation in Thailand? 
• Environmental problems 
• Effectiveness of public enforcement 
• Public involvement in CP 
• Level of public CP awareness 
• Economic resources  
• Governmental co-operation/interest 
 
2. Does it reveal anything about the internal organisation and behaviour of SMEs in Samut Prakarn? 
• Management capacity  
• Level of communication 
• Level of knowledge (CP-awareness) 
• Technical standards 
• Environmental behav iour  
• Interest in CP or lack of same 
 
3. Does it reveal anything about the external organisation or behaviour of SMEs in Samut Prakarn? 
• Involvement with customers  
• Involvement with industry associations 
 
• Relation to public institutions  
• Position in local society 
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4. Does it reveal anything about the external influence on SMEs in Samut Prakarn? 
rammes 
 
 
• Supply chains  
• Government prog
• Industrial networks 
• Local society, NGOs
• Education 
apacity • Local CP c
 
x 1: Criteria for relevance of interview questions and collection of data. 
.3.4. Coding and Memoing   
he process of formulating questions and hypotheses for new interviews was an ongoing 
 and the 
igure 2. By reading my data closely I categorise all 
Bo
 
hese criteria set the topics for the interview questions asked in the first interview round, T
which lead to the part conclusion of research question one in chapter 7. At the end of the part 
conclusion (page 82) another text box is presented with criteria for relevance of interview 
questions in the case study. The criteria presented in the second box will be affected by the 
part conclusions, because the barriers and possibilities found to research question one, 
determine the focus of the case study.  
 
2
 
T
process. After each interview I coded the collected data to categorise the subjects discussed 
during the interview. This method was inspired by the methodological approach of Grounded 
Theory evolved by Glaser and Strauss in 1967. Grounded theory is an approach to the 
qualitative analysis because of its emphasis on the generation of theory and the data in which 
that theory is grounded. Grounded Theory is not really a method or technique, but rather a 
style of doing qualitative analysis that includes a number of distinct features, such as 
theoretical sampling, and certain methodological guidelines, such as the making of constant 
comparisons and the use of a coding paradigm, to ensure conceptual development. [Strauss, 
1987]  
 
ithin the Grounded Theory approach I especially find the coding paradigmW
conceptual development useful. By following the three phases, data collection, coding, and 
memoing, as illustrated in figure 2, it was possible to structure my research process. The data 
collection is the finding and gathering of empirical data, which in this case has been done 
through interviews, roundtable discussions, and collected literature. The coding is the phase 
where the collected data is conceptualised by dividing it into different categories, which then 
can be used to raise new questions or provisional hypotheses. In the phase of memoing 
questions, hypotheses, categories etc. are written down to keep track of the coding results and 
to stimulate further coding, but also for the use of producing final concepts to the analysis. 
[Strauss, 1987] It is important to notice that this is not a linear process, but more like a 
doubling back- and forth procedure.  
 
 general I follow the illustration in fIn
described events and information. It can be a single line or a whole phrase that is coded and 
assigned to a category. Every code is provided with a number and a letter, whereby I can 
categorise all codes by numbers to get an overview of my data and to compare the studied 
 20 
phenomena and events. What is interesting is to document special structures, identical 
indications, or tendencies that can help to reveal the understanding of a given phenomena.  
 
 
Data collection Coding                Memoing 
 
 
 
 
 
 
 
 
 
 
 
 
 
Etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
            
            Figure 2: Three phases of research: The coding paradigm. [Freely after Anselm Strauss, 1987] 
 
2.3.5. Validity and Reliability 
 
Qualitative interviews have been criticised for not being a scientific method to collect data. 
One reason is that qualitative interviews are difficult to re-produce because of the intimate 
relation between the researcher and the interviewee. For another researcher it can be difficult 
to gain the same results, as the researchers interview techniques and personal experience will 
affect the outcome of the interview. The validity of the collected data is once again dependent 
on the researcher’s ability to deepen the right questions. Another problem is “leading 
questions”. The researcher can formulate the questions, so they already contain the desired 
answers and the interviewee just has to answer yes or no. The risk is that the researcher 
interprets his own understanding of the reality instead of the interviewee’s. This can be 
avoided if the researcher during the interview sums up or specifies his data to get the 
interviewee’s approval. [Kvale, 1997] 
 
2.4. Research Structure  
 
The research structure is separated by question one and questions two and three. The first 
question relates to the problem identification, which will be answered in the part conclusion 
(chapter 7), and the second and third questions relate to the case study, which will be 
answered in the final conclusion (chapter 11). In the following I will shortly present the 
content of the individual chapters. 
  
In chapter 3 I will define the concept of Cleaner Production and the concept of Technology. 
Cleaner Production is presented to explain my understanding and use of the concept and to 
describe how to organise a CP assessment and to implement CP in practise. The CP 
assessment is later used to understand the levels of implemented CP-options in the companies 
interviewed for the case study. After the definition of CP, I define the core elements of 
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technology, which I then combine with the model of network relations in figure 1 to be used 
as disposition for my empirical findings in chapter 4, 5, & 6. Finally, chapter 3 provides a 
theoretical introduction to SMEs in a European context and to the process of environmental 
innovation in SMEs.   
 
In chapter 4 I present the province of Samut Prakarn and the stakeholders in the regulatory 
network. The presentation of Samut Prakarn includes a description of environmental problems 
related to industrial activities. These problems are described to justify the relevance of this 
thesis. The presentation of the regulatory network includes the national environmental 
legislation, the regulating authorities, and a description of the regulation in practise. This is 
done to provide the reader with an insight in the effectiveness of the present environmental 
regulation in Samut Prakarn. 
 
Chapter 5 examines the internal network of SMEs in Samut Prakarn and the problems found 
in the first interview round to development of CP. The internal network is divided into four 
parts disposed after the core elements of Technology. They describe barriers related to the 
organisation, knowledge, technique, and choice of products. 
 
Chapter 6 examines the external network. This chapter focuses on the relation between the 
SME and its external network relations. The chapter is structured after the network model and 
analyses the regulatory network, the business network, the network of knowledge, and the 
social and cultural network. The intention is to analyse how the SMEs are influenced by 
external relations and how it affects their environmental behaviour and motivation, or lack of 
it, for development of CP. 
 
On basis of the empirical findings presented in chapter 4,5, & 6 I will in chapter 7 conclude, 
which barriers I experience as the most important to the low uptake of CP among SMEs. I 
present chapter 7 as a part-conclusion to question 1 and to formulate criteria for the interview 
questions in the case study, where the intention is to interview companies that have had some 
success with implementation of CP. The aim is to analyse the competences they have 
developed to implement CP, to be able to copy/transfer their experiences into new projects. 
 
Chapter 8 and 9 will present the case study of CPIE. The project of CPIE has, in contrast to a 
number of pilot projects, managed to establish a CP-network with more than 400 companies 
in just 2 years. This chapter will analyse why CPIE in a short period has reached more 
companies than other projects, and why, and how some of the involved companies have 
success with implementation of CP. Chapter 9 present the case of 7 “progressive” companies 
in Samut Prakarn. 
 
Chapter 10 will discuss the results of the case study and chapter 11 will be the conclusion to 
research question two and three.  
 
2.5. Bias  
 
When undertaking research in a foreign country, like Thailand, where culture and norms are 
different from the ones in your homeland, there will most likely occur situations with possible 
bias. I have experienced possible bias according to differences in language and bias according 
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to cultural differences. But there can also be bias to my choice of interviewees and my pre-
understanding of the problems.  
 
2.5.1. Bias According to Pre-understanding  
 
Even though, much of my pre-understanding for this research is based on experiences from 
earlier field studies in Thailand, I experienced how my understanding of the local context 
changed, when I left for Thailand to collect data. The essence of this problem is not to outline 
real examples from my last field study, but rather to point out the importance of being open to 
these changes. With your pre-understanding of the studied object it is possible to structure 
what and where to look for, but if your pre-understanding is corrected by the reality you must 
be able to adapt, otherwise you will risk looking for data in the wrong places or spend wasted 
time on fitting the data for your own outlook of the reality.    
 
2.5.2. Bias According to Choice of Interviewees  
 
Setting up the right interviews is important to the final results. In the beginning of the 
research I selected the interview persons on basis of my obtained pre-understanding. Later it 
was easier to identify relevant interview persons as I got a better understanding of the reality. 
However, it can be difficult to know if I have found the most qualified stakeholders with 
knowledge in areas of relevance to my thesis. Often you depend on your local contacts ability 
to point out new interview persons and it is difficult to know if you have covered the best 
sources for information. A typical example is when you get back to your home country. Here 
you will often discover new and relevant interview persons, but it is too late. This is one of 
the reasons why I have chosen to conduct two sets of field studies.   
 
Also the choice of companies for the case study has not been 100 % independent. In order to 
make contacts with local factory managers it has been necessary to get help from the 
management of CPIE. That way, they have played an important role in the selection of factory 
cases. This is, however, the premises you must deal with working in a foreign context, 
otherwise, it will take too much time to locate the companies, or even get their acceptance for 
an interview if not the right people introduce you. Earlier I have experienced it to be difficult 
to get introduced to industry people through university contacts, because they relate 
universities with public authorities and, as it will be explained later many industries fear the 
authorities.   
 
A final bias under this headline is the lack of less-progressive companies in the case study. I 
have concentrated my time and resources interviewing more progressive companies, but to 
compare for contradictions and to ensure the best conditions for a representative case study, 
more time should have been spent interviewing companies with poor environmental 
management. It is also a bias that I only have conducted interviews with the owners and 
managers in the companies. It would clearly have been strength also to interview workers to 
analyse their experiences with implementation of CP.          
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2.5.3. Bias According to Language 
  
Doing interviews in a language that you do not understand is always difficult and it is often a 
reason for misunderstandings. There can both occur language barriers for the researcher and 
the interviewee. As all interviews where in English, which are neither the Danish or Thai 
mother language, it can happen that information is misunderstood or overheard and it can lead 
to a failure in the interpretation. Thus, I cannot exclude the possibility that important 
information has been lost during the interview conversations or the interpretation of these. I 
did not use an interpreter in most of my interviews, but it could have been useful in some 
situations, where I had to ask the same question twice. Instead of asking the question in 
English again an interpreter could have asked in Thai to clarify the misunderstanding. 
However, in most cases it was not a problem to re-formulate questions in English. 
 
2.5.4. Bias According to Cultural Differences 
 
I have also considered possible bias due to cultural differences. There are many things to pay 
attention to when working in a foreign culture and some of them are inherent in the Thai 
culture. I will mention a few with importance to my interviews and the interpretation of these. 
 
Kreng Jai is a significant concept in the daily behaviour of Thais, practiced by individuals 
from lower ranks of society all the way up to ministerial level. Kreng Jai refers to an attitude 
whereby an individual tries to restrain his own interest, or desire, in situations where there is 
the potential for discomfort or conflict and where there is a need to maintain a pleasant and 
co-operative relationship. Or more specifically it is about: 
 
• Complying with others wishes or requests; 
• Reluctance to disturb or interrupt others; 
• Restraint of one's show or displeasure so as not to cause discomfort to others; 
• Avoidance of asserting one's options or needs; 
• Reluctance to give instructions or pass orders to a superior, or to persons with more age or 
experience; 
• Reluctance to evaluate colleagues or superior’s performance; 
• Avoiding the demand for one's rights, and; 
• Reluctance to ask questions when one has not understood someone. [Holmes & 
Tangtongtavy, 1997]  
 
When interviewing I especially had to pay attention to the last mentioned factor, as the Thais 
might not tell me in case they missed a part of the questions. But also the reluctance to 
evaluate others work is important to remember. 
 
Hai Krad is another concept. Hai Krad is to give respect or show honour. Usually, people of 
lower rank are obligated to show respect to those of higher rank. This is commonly done 
through the wai, which is the traditional Thai greeting where the hands are brought together in 
a sort of prayer position at chest or mouth level accompanied by a slight bow. [Holmes & 
Tangtongtavy, 1997] It can feel a bit awkward to do the wai, but in time I have realised that it 
actually does mean a great deal to the Thais. By doing the wai and additionally dressing well, 
 24 
smiling and using a few Thai phrases, you show respect and good will towards the Thai 
culture and it creates a good atmosphere.   
 
Sin Nam Jai is the last concept I will mention. Sin Nam Jai means a gift of good will. Giving 
presents for one another is a gesture of high politeness. Sin Nam Jai is used in many different 
cases and is often used in cases of trades and business, but also in accordance with politics 
and administration. Therefore, the distinction between corruption and polite behaviour 
becomes quite blurred. Corruption is a huge problem in Thailand, but Sin Nam Jai shows 
corruption in the shape of something between bribery or extortion and simple politeness. In 
this context it becomes problematic to deal with corruption, because corruption in the variety 
of Sin Nam Jai is culturally accepted.  
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 Chapter 3: Definition of Concepts and Theory 
 
In this chapter I will describe my comprehension of the industry in Samut Prakarn and define 
my understanding of Cleaner Production. To conceptualise the structure of a typical SME I 
use the concept of technology by Jens Müller and to define the key elements of Cleaner 
Production I use the definition adopted by UNEP. The first part of this chapter is divided into 
three sections. First, I will discuss the lack of a mainstreamed concept for environmental 
management in Thailand; second, I will present the key elements of CP; and third, I will 
present the concept of technology and discuss how I use it to comprehend an industrial 
production in Samut Prakarn. In the second part I present a theoretical approach to the 
perception of SMEs and environmental innovation within small firms. It includes a 
presentation of the “The Dynamic Triangle”, a model with three dimensions for innovation in 
small firms, which is used to analyse if the studied companies are capable of continuing 
development.  
 
3.1. The Lack of a Mainstreamed Concept for Environmental Management 
 
A reason why I find it important to define CP is the lack of a mainstreamed concept in the 
joint promotion of environmental management in Thailand. It is a relatively new concept in 
Thailand and there is still a huge lack of environmental awareness among the stakeholders in 
both the public- and private sector [Int. 3]. Nevertheless, many different stakeholders are 
today involved with environmental development and a lot of resources are spent on promoting 
cleaner methods to minimise industrial pollution. The economic resources mainly come from 
bilateral development aid from western countries, but also from the World Bank and Asia 
Development Bank (ADB). As mentioned in the introduction a lot of the aid has been used on 
pilot- and demonstration projects of cleaner production equipment, but with limited success, 
and unfortunately there has been a very bad co-ordination between the past projects. The 
industry has been bombarded with a variety of western terms and concepts, because the 
projects frequently overlap each other, and the managers are often more confused than 
enlightened [Int. 6].  The solution is development of a mainstreamed concept for common 
use, but this will properly not happen due to political conflicts and conflicting donor interests 
[Int. 6]. There is simply too much competition among the donor countries of bilateral aid, 
because it can be a good business for them, to promote their national consulting firms or to 
transfer technology. Much of the aid is used to pay these consulting firms or the companies 
who have produced the transferred technology, and it is not unusual to hear about projects 
with payback rates of close to 100 %. In the same time the involved firms have the 
opportunity to bring home new contracts after making contacts with new markets.   
 
I personally experienced the problem at the Greening of Industry Network Conference, held 
in Bangkok in January 2001, and at the Asia Pacific Roundtable for Cleaner Production, held 
in Manila in March 2001. The communication between the participants at the roundtables was 
difficult to follow, because everybody used different terms to explain the same things. Just at 
one roundtable discussion (two hours duration) I noticed the use of eight different terms: 
 
• Cleaner Production; 
• Cleaner Technology; 
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• Cleaner Efficiency;  
• Eco efficiency;  
• Green Production; 
• Pollution Prevention; 
• P2, and; 
• Sustainable Production [APRCP 1: Personal notes, 1/3 – 2001]    
 
With a common concept it would have been much easier to have a clear discussion and to 
plan future projects. Several participants actually advocated for development of a 
mainstreamed terminology, because it would not only strengthen future co-operation across 
different CP-programmes, but also optimise the use of resources if overlaps could be avoided. 
However, no agreements were made to develop common terms.  
 
There are three reasons why I have chosen to use the term and concept of CP in this thesis. CP 
is one of the most frequently used terms in Southeast-Asia and is used by UNEP and ADB, 
which both are important institutions in this region, with a high influence on the political 
agenda of environmental development. Further, much of the preliminary work for this thesis 
has take-off in my internship with UNEP and, therefore, I find it natural to continue working 
with the definition of CP. Finally, it is a matter of how the term is conceived by the recipient. 
As it will be described in the later chapters a barrier in the contact to the industry has been the 
high focus on environmental issues. The industry-managers easily get scared away, when 
focus is their environmental behaviour, and terms like Eco Efficiency, Green Productivity, 
and Pollution Prevention have a negative sound because the words associate with 
environmental issues. Another example is the term Cleaner Technology, which has been 
adopted by the Ministry of Industry in Thailand. The technology-term covers the elements of 
organisation, knowledge, technique, and product, which will be deepened in the next section, 
but many people only regard technology to include machines and technical equipment. This is 
a problem when the company managers are introduced to CT and primarily understand it as 
implementation of new production machinery. It makes it difficult also to focus on 
development of the company software, which I find important to a successful implementation 
of CP.  
 
On that background I find it more appropriate to use the term “production”, because a 
production by-word covers the industrial activities from the input of raw materials to the 
output of product and waste. The next section will present the definition of CP.  
 
3.2. Cleaner Production 
 
Cleaner Production takes place at two levels. One level is the philosophical way of 
understanding the concept and the other level is how to implement it. This section will first 
present the key elements of CP and then the process of assessment and implementation.  
 
3.2.1. The Key Elements of CP 
 
The following definition of Cleaner Production has been adopted by UNEP: 
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“Cleaner Production is the continuous application of an integrated preventive environmental 
strategy to processes, products, and services to increase overall efficiency, and reduce risks to 
humans and the environment. Cleaner Production can be applied to the processes used in any 
industry, to products themselves and to various services provided in society.” [www.uneptie.org] 
 
For production processes: 
 
“Cleaner Production results from one or a combination of conserving raw materials, water and 
energy; eliminating toxic and dangerous raw materials; and reducing the quantity and toxicity of 
all emissions and wastes at source during the production process.” [www.uneptie.org]     
 
For Products: 
 
“Cleaner Production aims to reduce the (negative) environmental, health, and safety impacts of 
products over their entire life cycles, from raw materials extraction, through manufacturing and 
use, to the “ultimate” disposal of the product.” [www.uneptie.org] 
 
For services: 
 
“Cleaner Production implies incorporating environmental concerns into designing and delivering 
services.” [www.uneptie.org] 
 
Cleaner Production is described by UNEP as: 
 
“A preventive approach to environmental management. It is neither a legal nor a scientific 
definition to be dissected, analysed or subjected to theoretical disputes. UNEP describe CP as a 
broad term, which encompasses what other countries or organisations call eco efficiency, waste 
minimisation, pollution prevention, or green productivity.” 
  
“Cleaner Production refers to a mentality of how goods and services are produced with the 
minimum (negative) environmental impact under present technological and economic limits. 
Cleaner Production does not deny growth, it merely insists that growth be ecological sustainable. 
It should not be considered only as environmental strategy, because it also relates to economic 
considerations.” [www.uneptie.org]  
   
UNEP define CP as win-win strategy that protects the environment, the consumer, and the 
worker while improving industrial efficiency, profitability, and competitiveness. The 
difference between pollution control and CP is described as a matter of where and when to 
deal with the environmental impact. Pollution control is an after-the-event, react and treat 
approach, also known as end of pipe solutions like e.g. wastewater treatment plants. CP is a 
thought as a forward looking, anticipatory, and preventative philosophy, where pollution is 
reduced at source through substitution, recycling, and minimising of the raw material input. 
These are the key elements of CP. It is presented as a philosophical way to rethink industrial 
activities, as an approach to change technological trajectories towards sustainability. The next 
section describes CP assessment in industries, the actual implementation.  
 
3.2.2. Cleaner Production Assessment  
 
To implement CP in practise, UNEP has developed an assessment methodology to identify 
and evaluate CP opportunities in industrial productions. The assessment is presented in 
appendix 1. This assessment is in many ways similar to other Environmental Management 
 28 
Systems (EMS), such as ISO 14001, and can be followed step-by-step when a company has 
decided to implement CP. UNEPs CP assessment focuses on the importance of developing 
managerial and organisational skills to achieve successful implementation of CP-options. 
Elements like building project teams, brainstorming sessions, employee involvement, two-
way communication, and monitoring and evaluation etc. highlight technological innovation as 
a complex process, which demand good insight in company structures to plan such 
assessment. However, this has far from been the procedure in past pilot projects, where focus 
mostly has been put on technical development. Maybe this is a reason for the lack of 
continuing development, because too little effort has been done to insure all the mentioned 
steps. Another reason is maybe the need for quick results. It is difficult to get the 
attention/interest of Thai industry managers, and when you get their interest it is mostly 
because of cost-savings. To keep them interested it is, therefore, necessary to produce quick 
results and implement CP options to demonstrate cost-savings. However, it might damage the 
phases of organisation and planning and the assessment phase, which are important to 
development of the competences that make a company capable of doing their own CP 
assessment. The section defines the concept of technology.   
 
3.3. The Key Elements of Technology   
 
Traditionally, the common definition of technology has been “the learning about technical 
science”. Technology has been understood as machines and buildings, and the knowledge 
about the use of technique. Jens Müller argues that to analyse a production it is not enough 
only to have knowledge about the technical equipment and its origin but it is also necessary to 
understand how the technology will affect the society and how the technology is used. The 
concept must, therefore, contain a number of actions, processes, and condition changes to 
analyse how a production originates and what happens during the production. To do that 
Müller operates with two ways to look at the production. The first contemplates the structure 
of the production in an instant view under relative stabile conditions, while the other seeks to 
consider the production in motion and under change. [Müller, 1991] 
 
The contemplation of the structure focuses on the elements of which the technology consists 
and how they interact with each other. A description of the structure would typically involve 
the different kinds of machines, raw materials and capacity for work, types of necessary 
knowledge, form of organisation, and type of the produced product. To define the structure 
Müller divides the concept of Technology into the four key elements: Organisation, 
Knowledge, Technique, and Product, as shown in figure 3. [Müller, 1991]  
 
Originally, Müller illustrated this figure as a puzzle to show that these elements are 
inseparable and interact with each other. The box is not static but rather in constant motion, 
where changes in one element naturally will cause changes in the other elements. If for 
example it is decided by a company to change their product, it will be necessary to organise 
new production procedures and division of labour. It will demand new knowledge about raw 
materials and process chemicals, at the same time as techniques must be adjusted and new 
machinery is implemented. The size of changes will of course depend on how much the new 
product differentiates from the old product, but it will cause changes in the whole production. 
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Figure 3: The key elements of Technology by Jens Müller. [Müller, 1991] 
 
To make the key elements of Technology usable for analysis of a production, in this case a 
given SME in Samut Prakarn, each element is further divided into sub-elements. Müller 
defines Technique as the most tangible element of Technology. The elements of technique 
are divided into three sub-categories: working means, working objects, and working capacity.    
 
• Working means: The working means consist of all tools and machines used during the 
production processes. They can also be categorised as hardware.   
• Working objects: The working objects consist of all materials used in the production, such 
as raw materials, process chemicals, semi-manufactured articles, and other components. 
• Working capacity: The working capacity is the human work in the production. All 
processes are started and operated by workers and without human work capacity there 
would be no production at all. Thus, the human work capacity is defined as a part of the 
technique.         
 
The element Knowledge can also be called software and is divided into three sub-elements: 
Know-how, know-why, and tacit knowledge or intuition.  
 
• Know-how: Is the knowledge and experiences gained in the working process. Years of 
experience are accumulated in daily routines and it is remembered how to perform the 
most appropriate.  
• Know-why: Is the theoretical knowledge. This is knowledge based on scientific research, 
often outside the production, which is in-corporated in the production through training and 
education or directly in new technical mechanisms or expert systems.    
• Tacit knowledge/Intuition: Is the knowledge, which is gained by workers that operates 
the same production processes for longer periods. They “know” how to e.g. paint a car in 
the most appropriate way, but cannot explain why they do it that way.  
 
The element of Organisation is important as it joins the objects and processes of technique 
and knowledge, also defined as org-ware. The most important structure of the organisation is 
the division of labour, or the division of work in different part-processes. The organisation of 
a production can also be defined as either horizontal or vertical. If the organisation is 
horizontal is the division of duties between the employees structured in flat hierarchy, where 
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power to take decisions are decentralised. If the organisation is vertical the division of duties 
will be more centralised and power to make decisions is reserved to the management. A last 
sub-element in the organisation is the communication. Communication either takes place 
between persons or electronically. Communication normally take place in connection with 
management and co-ordination of the working processes and is related to the horizontal or 
vertical organisation, analysed on whether the communication is one-way or two-way. 
 
The Product is the fourth and last element of Technology. The product is the result of the 
three other elements and is either materialised as an article or a service. The product is 
included as a part of technology because the choice of technique, knowledge, and 
organisation is intimately connected with the choice of product. Often the product is chosen 
first, and thereafter, the choice decides the combination of technique, knowledge, and 
organisation to perform the defined production. In the process of developing CP it is therefore 
relevant to analyse the choice and composition of the chosen product, to understand the 
changes it will cause in materials, processes, and what it will take to organise these changes. 
[Müller, 1991] 
 
3.4. Part Summary of Concepts 
 
My definition of CP and (Cleaner) Technology will be used to understand the problems I am 
about to describe in the following chapters. The definition of CP and especially the CP-
assessment will be used in the analyses of the later case study. The elements of the CP-
assessment can be used to analyse the development of CP in the interviewed companies, but 
also to discuss future actions.  
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Figure 4: The internal and external network of an SME in Samut Prakarn.  
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The definition of Technology is presented to perceive the structure of SMEs in Samut 
Prakarn, which will be necessary in chapter 4,5, & 6. These chapters are the problem 
identification of the barriers and possibilities to development of CP and together with the 
network theory presented in the methodology, the concept of technology will structure my 
findings from the first interview round in Thailand. I have combined the network model with 
the concept of technology in figure 4, to show how I have structured my first findings. The 
figure shown above will work as a structure for chapter 5 and 6, where I first will present 
findings related to the internal network of a typical SME in Samut Prakarn and, second, the 
findings related to the external network. The internal network is seen on the figure as circle 1-
4 and the external network is shown as the regulatory network, the network of knowledge, the 
business network, and the social and cultural network.  
 
3.5. Small and Medium Sized Enterprises in an European Context  
 
Not only in Asia but also in Europe around 90 % of all enterprises are small or medium sized. 
They provide and create jobs, especially during times of recession; they are a source of 
innovation and entrepreneurial spirit; they harness individual creative effort; and they create 
competition and are the seedbed for businesses of the future [Hillary, 2000].  
 
According to the EU definition, the SME sector comprises three sub-groups consisting of a 
“micro” or “very small” category, a “small” category, and a “medium” category, which all are 
defined by number of employees and annual turnover [Gerstenfeld and Roberts, 2000]. 
 
 
EU Definition Size/Employees Annual Turnover 
Micro 1 to 9  
Small 10 to 49 > 7 Million Euro 
Medium 50 to 249 > 40 million Euro 
                                          
                             Table 1: EU definition of SMEs                                           
 
Nevertheless, definitions vary from country to country and in Denmark SMEs are for example 
defined to have fewer than 500 staff [Pedersen, 2000]. In general it can be difficult to classify 
the size of companies by number of employees, because the use of manpower is different 
from sector to sector and affected by the level of technology and diversity in industries. This 
is especially a problem comparing SMEs in OECD countries and Less Developed Countries 
(LDC). SMEs in LDC’s are often characterised by their use of older technologies, which are 
more labour intensive, and that way such SMEs normally employ more people than 
companies in OECD, despite of the same outputs. 
 
Collectively, SMEs are in e.g. UK claimed to be the source of around 70 % of environmental 
pollution [Smith et al, 2000], and the role of SMEs in achieving sustainable development has 
increasingly become the focus of attention of policy makers. Environmental management 
systems are introduced and implemented by the industry to improve corporate environmental 
performance, but as in Asia the uptake among European SMEs is low. [Gerstenfeld and 
Roberts, 2000]  
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3.5.1. The Role of the Danish SME Owner or Manager 
 
In a Danish case study an SME is either characterised as a management oriented company or 
as an independent oriented company. In the management-oriented company the owners have 
hired a professional management to run the business, where the managers normally are well 
educated. The business is operated by modern management concepts and the primary goal is 
to improve the turnover and increase the number of employees. [Eriksen, 1995] 
 
The independent-oriented company is managed by the owner himself (her), who normally is 
in control of all leading functions, and leaves his/her mark on everything that happens in the 
company. Typically the goal is to secure independence and a reasonable turnover, but in 
contrast to the management-oriented company the owner seeks to avoid a fast growth of the 
company, as he/she then will have to hire supervising managers and thereby loose influence. 
[Eriksen, 1995] 
    
Especially for the small firm it is characteristic that the owner takes care of daily business 
(Typical for Thai SMEs) and in this case the organisation is often vertical with a top down 
management, a hierarchic structure. The organisation can be divided into internal organisation 
and external organisation. The Internal organisation covers the structure of the management 
and the co-ordination of the different working tasks and is often widely affected by the 
manager's culture. The manager thereby becomes a key person in the development of the 
company and an important link for external stakeholders who interact with the company. The 
External organisation is the company's relations to customers, suppliers, accountant's etc. and 
their informal or formal network relations with other companies and governmental authorities. 
These relations have a high influence on smaller companies and limit the room for action. 
[Eriksen, 1995] Characteristics for the independent oriented company are typically:   
 
• The leader normally identifies him strongly with the company, “I am the company”. 
• The engagement in the company is big. It can almost be described as a total “life-
engagement”. 
• The leader is typically action oriented. “The most important is to get something done” 
• Normally, the leader manages his company in a patriarchal way. “I am in charge and I 
am responsible”. [Freely translated from Eriksen, 1995]     
  
The leader of the independent oriented company often has his interest in technical and 
operational tasks in relation to the running of the company. It means that environmental 
problems often are experienced and treated peripherally in contrast to the primary goal, 
running daily business. Thus, it is normal that environmental problems in SMEs first are 
solved when they become a problem, for example due to new regulative standards. [Eriksen, 
1995] 
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3.5.2. Experiences From United Kingdom 
 
In the UK alone 99.8 % of all enterprises6 fall into the EU definition of SMEs [Hillary, 2000]. 
A number of national funding programmes, involving SMEs and environmental management, 
have been conducted to promote environmental innovations, for example the Small Company 
Environmental and Energy Management Assistance Scheme (SCEEMAS). This scheme 
offered a grant of up to 40 % - 50 % of the consultancy costs for SMEs to implement EMAS, 
but the funding was largely underspent. [Smith, 2000] That way, most government 
programmes fail to reach the majority of SMEs, despite of rich information through brochures 
and leaflets. The companies simply never hear about them or look them up voluntarily. [Hunt, 
2000] 
 
“The SME sector’s categorical disinterest in EMS seems to be expressed in one or two ways. 
First, SMEs are aware of environmental management but hold a strong belief that it offers 
nothing for them or, second, they are simply unaware of the issue and the entire concept of 
environmental management genuinely escapes them”. [Gerstenfeld & Roberts, 2000] 
 
Several reasons are described to this problem. First of all research shows that SMEs in UK 
suffer from information overload and discount much that “comes across the desk” without 
further consideration [Hunt, 2000]. As it was expressed by two interviewees from small firms 
in the research by Hunt: 
 
“It’s a question of time…I just haven’t got around to it…there are lots of things that absorb your 
time, but I’m one of those people that, really, you come in on the day, you see what there is to do, 
you get done what you have to and then the bloody time goes”.  
 
“The problem is, from our point of view, we’re that busy running the business; we tend to sort of 
let these things go”. [Hunt, 2000] 
 
Further, most programmes tend to be widespread and untargeted information campaigns, 
which only have light impact. SMEs are more likely to respond to information for immediate 
needs and information provided by trustful stakeholders. It seems difficult to create new 
networks and to arrange generalised, rather than specifically focused, activities. It is better to 
utilise already existing networks. [Hunt, 2000] 
  
Working with SMEs in the UK it seems important to accept what they are, understand their 
limits, and respect them. Small firms know what type of support services they prefer. They 
want company-specific advice provided by a local adviser and access to improved 
technology. They need: assistance in getting started in the process of addressing company 
environmental issues; support services that are delivered locally and fit within the business 
context. [Gerstenfeld & Roberts, 2000]     
 
Three reasons are recognised for SMEs to adopt EMS: Sustainability (praiseworthy), 
compliance (regulation), and efficiency (economic benefits) [Gerstenfeld & Roberts, 2000]. 
The table below illustrate issues of importance to UK SMEs adopting EMS: 
 
                                                 
6 This number seems extremely high and the text does not reveal anything about how small companies they 
include in this figure. If it also include small businesses with only 1-5 employees, it might explain why the 
percentage of SMEs is so high, otherwise it does not sound logical (personal note).   
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Issue of Importance % of Respondents Considering this 
as an issue  
Legislative compliance 55 % 
Industrial standards compliance 48 % 
Environmental protection 39 % 
Insurance protection 30 % 
Customer pressure  29 % 
To improve business efficiency 27 % 
Employee pressure 22 % 
Investor pressure 3 % 
                     
                    Table 2: Issues of importance to UK SMEs [Gerstenfeld & Roberts, 2000]  
 
Identified barriers to implementation of EMS by SMEs in UK can shortly be mentioned as: 
Lack of training and awareness, lack of legislative support, lack of sector specific support, 
fear of expenses involved, lack of relevant information, and ill-suited environmental 
standards for SMEs. Solutions to these barriers must be: Inexpensive, sensitive to the 
limitations of SMEs, co-operative, locally based, user-friendly, and flexible. [Gerstenfeld & 
Roberts, 2000] 
 
3.6. SMEs and Environmental Innovation    
 
When firms decide to adopt environmental management it will naturally involve 
implementation of new technologies. Some of these will already be well tested (often by 
larger firms), ready to implement, and others will be new ideas, which first have to be 
developed through a number of stages before they can be called an innovation. If the idea is to 
develop and implement technologies, with benefit for the environment, it can be called 
environmental innovation. Here it must be emphasised that innovation is not simply coming 
up with new ideas, that is invention7, it is as said a more complex process of different stages 
[Meredith, 2000].  
 
3.6.1. What is innovation 
 
Innovation8 is a three-stage process that consists of the original idea, the development phase, 
and exploitation of the developed idea. It is only when practical applications have been 
achieved, making them work technically and gaining benefits, that innovation can be said to 
have taken place. [Meredith, 2000] It can also be explained as four phases, which are:  
 
1. Identify market signals: Recognition and management of market signals from the 
business environment about market needs, competitor behaviour, and regulatory 
requirements;  
                                                 
7 Invention is an act of technical creativeness involving the description of a novel new concept that would 
normally be suitable for patenting. It is not, in itself, an act suggesting movement towards commercial 
exploitation of the new combination; the latter, in fact, is the process of innovation [Rothwell & Zegveld, 1985] 
(See also appendix 2). 
8 Industrial innovation includes the technical, design, manufacturing, management and commercial activities 
involved in the marketing of a new (or improved) product or the first commercial use of a new  (or improved) 
process or equipment [Freeman, 1974]. 
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2. Strategic concept: When new market signals have been recognised, the organisation 
needs a focused strategy that sets out where, why, and when it will commit its precious 
resources to change the way it does things; 
3. Search and selection: Is the stage, which entails research into, and identification of, 
alternative paths of innovation, ensuring that problems are recognised and dealt with. This 
stage is about getting agreed choices of what the innovation will entail and how it will be 
done. The output is a chosen solution/s; 
4. Implementation: This phase involves the management of change along several 
dimensions in parallel. Not only must the innovation work itself, but also the context in 
which it is placed must accept and absorb it effectively. If this is a process innovation 
rather than a product, totally successful implementation will involve a major element of 
internal marketing. [Bessant et al, 1996].   
 
The debate of innovation often focuses on technology push versus the market pull. It is 
discussed when innovations occur, whether it is created by market growth or market 
potentials, or both. Market growth create a pull for new products, which trigger the industry to 
innovate their products, where technology push is the industry that seeks to create new market 
potentials through innovation of new technologies. Rothwell and Zegveld conclude that the 
“linkages between science, technology, and the marketplace are complex, interactive, and 
multidirectional, the dominant driving force varying over time and between one branch of 
industry and the next. Innovation is a process of coupling” [Rothwell & Zegveld, 1985]. 
Innovation is also described by Meredith to be the “confluence of technological capabilities 
and market needs within the framework of the innovating firm” [Meredith, 2000].  
 
3.6.2. Advantages and Disadvantages in Innovation 
 
Normally, innovation springs from large multinational firms rather than SMEs. Large firms 
have more resources for R&D and naturally better conditions for innovation. Innovation 
implies risks of failure and large firms often have more space and are better prepared to take 
these risks. SMEs are more risk-averse, fragile to failures, and therefore less likely to 
innovate. However, SMEs are often less bureaucratic than large firms and have their own 
strengths. In the table below Rothwell and Zegveld describe advantages and disadvantages* 
for SMEs and large firms in innovation: 
 
Activity or Function Small Firms Large Firms 
Marketing Ability to react quickly to keep abreast of 
fast changing market requirements. (Market 
start-up abroad can be prohibitively costly.)  
Comprehensive distribution and servicing 
facilities. High degree of market power with 
existing products. 
Management Lack of bureaucracy. Dynamic, 
entrepreneurial managers react quickly to 
take advantage of new opportunities and are 
willing to accept risk.  
Professional managers able to control 
complex organisations and establish 
corporate strategies. (Can suffer an excess of 
bureaucracy. Often controlled by 
accountants who can be risk-aversive. 
Managers can become mere “administrators” 
who lack dynamism with respect to new 
long-term opportunities.) 
 
Internal Communication Efficient and informal internal 
communication networks. Affords a fast 
response to internal problem solving; 
provides ability to reorganise rapidly to 
adapt to change in the external environment.   
(Internal communication often cumbersome; 
this can lead to slow reaction to external 
threats and opportunities.)  
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Qualified Technical 
Manpower 
(Often lack suitably qualified technical 
specialists. Often unable to support a formal 
R&D effort on an appreciable scale.)  
Ability to attract highly skilled technical 
specialists. Can support the establishment of 
a large R&D laboratory.  
External Communication (Often lack the time or resources to identify 
and use important external sources of 
scientific and technological expertise.) 
Able to “plug-in” to external sources of 
scientific and technological expertise. Can 
afford library and information services. Can 
subcontract R&D to specialist centres of 
expertise. Can buy crucial technical 
information and technology.   
Finance (Can experience great difficulty in attracting 
capital, especially risk capital. Innovation 
can represent a disproportionately large 
financial risk. Inability to spread risk over a 
portfolio of projects.)     
Ability to borrow on capital market. Ability 
to spread risk over a portfolio of projects. 
Better able to fund diversification into new 
technologies and markets. 
 
Economics of Scale and the 
Systems Approach  
(In some areas scale economies form 
substantial entry barrier to small firms. 
Inability to offer integrated product lines or 
systems.)   
Ability to gain scale economies in R&D, 
production, and marketing. Ability to offer a 
range of complementary products. Ability to 
bid for large turnkey projects.  
 
 
 
 
Growth (Can experience difficulty in acquiring 
external capital necessary for rapid growth. 
Entrepreneurial managers sometimes unable 
to cope with increasingly complex 
organisations.)  
Ability to finance expansion of production 
base. Ability to fund growth via 
diversification and acquisition.  
Patents (Can experience problems in coping with the 
patent system. Cannot afford time or costs 
involved in patent litigation.) 
Ability to employ patent specialists. Can 
afford to litigate to defend patents against 
infringement.   
Government Regulations  (Often cannot cope with complex 
regulations. Unit costs of compliance for 
small firms often high.) 
Ability to fund legal services to cope with 
complex regulatory requirements. Can 
spread regulatory costs. Able to fund R&D 
necessary for compliance.  
*The statements in parentheses represent areas of potential disadvantages. 
 
Table 3: Advantages and disadvantages of small and large firms in innovation. [Adapted from Rothwell & 
Zegveld, 1985]       
 
3.6.3. Diffusion and Adoption 
 
Small firms often adopt innovations made by other organisations or larger firms. Instead of 
innovating new ideas themselves, they search the market for innovations to adopt in their 
productions, through their technological network consisting of suppliers, customers, and 
trade- and industry associations. They require new technologies developed externally, but do 
often play an interactive role in the innovation process, through feedback and demands to the 
equipment or knowledge supplier. However, new requirements of technology will depend on 
the learning experience or learning capacity of the adopter (we will return to the issue of 
learning experience later) [Van Dijken et al, 1999].  
 
This process is called diffusion. Diffusion is the process by which an innovation is 
communicated through certain channels over time among the members of a social system 
[Rogers, 1995]. It can also be formulated as the spread of knowledge, which can take place 
both at micro level and macro level. The diffusion process at micro level is the adoption of 
innovations by individual firms, which play a central role in this thesis, analysing the ability 
of SMEs in Thailand to perform or adopt environmental innovations. It can also be explained 
as the spread of marketable products and processes to available markets [Van Dijken et al, 
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1999], in this case SMEs in Samut Prakarn with interest in implementation of environmental 
management. Rogers has formulated the following adopter categories: 
 
• Innovators: Venturesome, cosmopolitan, risk-taking, information seeking, with a higher 
financial status;  
• Early Adopters: Greatest degree of opinion leadership, respected by other members of 
social group. Strategies with a motivational emphasis may be most effective at getting 
them involved in the diffusion process; 
• Early Majority: Deliberate, adopt new ideas just before the average member of a system; 
• Late Majority: Sceptical, adopt new ideas just after the average member of a system. The 
pressure of peers is necessary to motivate adoption. Intervention strategies that help them 
to overcome barriers are needed to get them to take up the innovation;  
• Laggards: Traditional, last in a social system to adopt an innovation, pays little attention 
to opinions of others. [Rogers, 1995] 
 
Finally, adoption is given a special profile if it is seen as an activity that takes place in a 
network or system of organisations. The technological network is an important contributor to 
the adoption process, but other stakeholders such as policy makers and licensing authorities, 
are also important through the setting of new standards and regulations.        
 
3.6.4. The Learning Experience of the Adopter  
 
As described above a firm’s ability to require new technology is limited by their learning 
experience and learning capacity. Large firms have for example better skilled and educated 
employees and are therefore often better than smaller firms to handle new knowledge and 
information. If not, the larger firms have resources to plug-in to external sources of scientific 
and technological expertise, which are out of reach for smaller firms. Even though, an SME 
can recognise the best technology for development of their production, it is therefore not 
always possible for them to implement it, because the knowledge behind the technology is too 
complex or massive to perceive.  
 
It is therefore important to understand some of the barriers to learning of organisations, in this 
case small firms. Without learning there is no progress, no chance of wisdom, no relaxation 
which affords creative contemplation and further learning, further advance – in short, 
learning permits the obtaining of mental spare capacity [Whiston, 1996]. Whiston describes a 
number of terms and concepts important to learning and skill acquisition, adapted in the table 
below, which we should pay attention understanding how a learning organisation functions. A 
number of these terms are selected and believed to be important for the situation of Thai 
SMEs: 
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Term/Concept Characteristics Applied at Organisational Level 
Selective Attention  on important features of 
 
ocus, 
 
e 
ents 
, 
The ability to focus
the external environment. There is a subtle 
problem here since continual attention to 
numerous information sources arriving in 
parallel, in real time, requires selective 
filters. The sorting (filtration process) 
ensures that the system is not overloaded.
Selective attention has to be learned and 
continually improved on.  
Selective attention implies the need to f
filter, and select, from a multitude of incoming
(and internally generated) information flow. 
Organisations of that data are the basis of 
subsequent analysis, formulation of corporat
strategies, improvement of product design and 
product portfolios, and correction and 
improvement of past and ongoing procedures. 
How can this filtration, this selective attention, 
be bettered organised at the company level to 
improve self-learning? Some companies 
employ technological gatekeepers; others 
recognise the importance of their R&D 
department in this role – but R&D departm
who are actively liked and aware of all 
organisational needs. Ultimately whatever 
information is filtered, selectively attended to
must be reintegrated for use; hence the 
importance of integrated cross-linkage if 
departments and multidisciplinary 
communication skills.   
Informational Overload  Trying to deal with too fast an information 
(or underload) 
 
flow causes breakdown or stress: certainly 
loss in quality in performance. A situation 
with continual informational underload 
equally can produce boredom and fatigue. 
Neither is compatible with good 
performance or enhances learning capability.  
ional All levels of participants in any organisat
system can be subject to information overload 
(or underload). In either case learning and 
performance is compromised. To some degree 
it is more likely that more senior managerial 
positions are subjected to information 
overload; and shop floor operatives, 
undertaking highly repetitive work, to 
information underload.  
Heuristics and Algorithms  Most individual skills are poorly understood. 
ge 
he 
 
e.   
The intuitive, implicit, or tacit way in which 
the brain (or an individual) performs reflects 
“heuristics” – it works – but we don’t know 
how. Continual study reveals some of the 
underlying algorithms – patterns, decision 
processes that we can codify.   
Much company knowledge is tacit in form. 
There are many advantages to this. Knowled
is necessarily embedded in individuals, and 
ultimately it is individuals who learn, and 
organisations and companies who benefit. T
difficulty is that (1) much noncodified 
knowledge is lost on employee transfer, or 
closure of departments, etc; and  (2) the 
internal (tacit) nature of knowledge can hinder
interdepartmental (or person-to-person) 
communication and mutual learning. The 
need, therefore, is to codify, to make 
knowledge “ transparent wherever possibl
Spare Capacity  This is essential to learning. If an individual  (or 
– 
rns 
 
 
e 
f 
t 
l 
system) is “glued” tied to incoming signals and 
related information load, then no learning ensues 
the action and responses are machinelike and 
robotic, however impressive the performance. 
However (as noted earlier), if the individual lea
to encode information, selectively filter, and 
impose realistic patterns on the environment – 
then “spare capacity” develops. That spare 
capacity can facilitate learning – but only if it is
directed or motivated to do so. Spare capacity can
reduce strain, stress, and fatigue – it can provide 
relief – but it is also essential to effective learning. 
The more that is usefully learned, the greater the 
spare capacity. The greater the spare capacity, the 
greater the learning potential. (If you want 
something done quickly, why give it to a busy 
person to do?)   
Spare capacity is not the same as carrying extra 
staff; it is not “fat”; it is not massive financial 
reserves. Spare capacity is the outcome, the 
consequences of ongoing effective company 
learning. It is the integrative accumulation of 
internal knowledge (explicit and tacit), effectiv
company sensing devices, flexible corporate 
strategies, and foresight and continuing analysis o
the challenges and opportunities to be faced. The 
evolution of lean-production systems, of the 
expansion of concurrent engineering principles 
toward a much wider systems involvement reflec
the seeking of systems, company organisation, that 
has cross-linked all its multifarious skills into at tota
company capability which can handle the new 
challenges and market dynamics.   
 
able 4: Four terms and concepts important to the learning of organisations [Adapted from Whiston, 1996] T
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3.7. The “Dynamic Triangle” of Innovation 
he previous sections have described the process of innovation and provided a number of 
ynamic interaction between the three dimensions, which also can be seen as 
                                                         Business Competences                                                                                          
                 Environmental Orientation                                          Network Involvement                
    
igure 5: The Dynamic Triangle of Innovation [Adapted from: Van Dijken et al, 1999] 
ovations will be 
                                                
 
T
terms to be discussed in a Thai context. To integrate the theory of innovation in the discussion 
I use the model of the “Dynamic Triangle”9 to compound my empirical data. The dynamic 
triangle consist of three dimensions; the strategic (environmental) orientation, business 
competences, and network involvement, which will be used to analyse the ability of the 
interviewed companies in the case study to perform environmental innovation. Said in another 
way; the strategies, competences, and network relations of the individual adopter are 
determinants for the process of adoption (in this case adoption of cleaner production 
technologies). For first movers and early adopters it is required that they have the capacity to 
change strategy, to develop needed competences, and relevant network relations. [Van Dijken 
et al, 1999] 
 
here is a dT
variables that partially are interrelated. The competences and network relations define the 
contours of the set of strategic options for the adopter, and vice verse the strategic orientation 
influences the kind of competences and network relations that are developed to fulfil the 
strategies [Van Dijken et al, 1999]. The model is illustrated below, followed by a more 
detailed description of each dimension: 
 
 
 
  
   
 
 
 
 
 
     Innovativeness 
 
 
 
 
  
 
 
  
      F
        
egic (environmental) Orientation: Adoption of environmental innStrat
embedded in the business strategic decision-making [Van Dijken et al, 1999]. An enterprise’s 
strategy is, by its nature, built on its value, motives, and goals, the fulfilment of which rely on 
level of resources, the business scope of the firm, how it perceives its present and future 
 
9 Søren Kerndrup, Ole Erik Hansen, and Bent Søndergaard from Roskilde University, Denmark, have developed 
the Dynamic Triangle. [Van Dijken et al, 1999]  
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markets and, of course, its perception of the ‘environment’ [Meredith, 2000] The strategic 
orientation interlinks with the competences element because it: 
 
- Determines which competences are to be developed; 
 and business; 
’; 
nt innovations. [Adapted from: 
 
usiness Competences: Competences refer to the capacity to carry out internal innovation 
- The configuration of the network; 
s and people used to expand competences; 
ed to be developed. [Adapted from: Meredith, 
 
etwork Involvements: The last dimension in the dynamic triangle is that of networks. 
- Competences and network relations are interrelated, since the competences of SMEs 
 
.8. Environmental Innovation in Less Developed Countries  
inally, it is relevant to discuss paths of development for SMEs in less developed countries. 
- Determines the nature of core competences; 
- Determines viable strategies for environment
- Determines the level of market search and identifies ‘signals
- Assists technological selection and development; and 
- Determines the capability to engage in and impleme
Meredith, 2000]   
B
processes and to develop relationships with external resources; they relate to the technical 
system, knowledge, skills, values, and organisational routines that are of special advantage to 
the firm [Van Dijken et al, 1999] [Meredith, 2000]. The competences element interacts with 
the functioning of the network, determining:  
 
- Levels of communication; 
- Level of resources, activitie
- Scope of the interactive learning; and 
- Which environmental competences ne
2000]   
N
Networks are important to the adoption process through the streams of information and 
support provided by external stakeholders. Important networks to the firm are described in 
figure 1 as the regulatory network, the business network, the knowledge network, and the 
social and cultural network. The network involvement is especially important for SMEs, as 
small firm managers are less likely than their counterparts in larger firms to have undergone 
formal management training, which can be compensated through appropriate network 
relations.  
 
are extended by fully developing external resources. The converse can be stated in 
that weak internal competences may explain why external network resources remain 
remote and unavailable, and the route to environmental innovation remains blocked. 
[Adapted from: Meredith, 2000]   
3
 
F
Thailand is considered as an industrialised country, but is not yet considered to reach the level 
of New Industrialised Countries (NIC), such as Singapore, South Korea, and Hong Kong. 
Nevertheless, a high percentage of the industries in Thailand are mature companies, with 
extensive productions, and as described in the introduction, huge resources have been spent 
on promotion of environmental management among Thai industries, but unfortunately with 
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limited success. With focus on how to increase the adoption of environmental innovations in 
Thailand, it is therefore interesting to ask the question, if Thai firms have the same 
possibilities for innovation as their counterparts within OECD? - If especially small firms can 
follow the same path of innovation as in North? 
 
First of all, a distinction can be made between new technology-based firms and more mature 
ow then can SMEs in South (Thailand) strengthen their ability to adopt environmental 
his Italian experience gave impetus to research on industrial districts in a number of 
Geographical proximity of SMEs;  
nd medium sized firms; 
innovation;  
t;  
org] 
firms. The new technology-based firms rely on software, information technology, and 
knowledge, which value them as important sources for development of new ideas and “high 
technologies”, often exploited by larger firms. The mature companies are more related to 
“industrial regeneration”; where less innovation of new products take place [Meredith, 2000]. 
In Thailand mature industries can be exemplified by textile industries, food industries, metal 
coating industries, etc. Compared with OECD countries the total percentage of mature firms 
is higher, as much production is “industrial regeneration”, which takes place to serve the 
market demand in the North. As a consequence the source for “local inventions” is smaller, 
which make the industry more dependent of their relation with external networks, to require 
new technology. This seems especially to be a problem, as many industries are SMEs with 
limited resources for information search and network involvement.  
 
H
innovations, when most SMEs individually have poor resources for environmental 
innovation? An answer is maybe the case of what has been called “The Third Italy” or “Little 
Italy”. During a time of economic decline for the traditionally rich Northwest Italy, the 
Northeast Italy and the centre of Italy in contrast showed fast growth. In a number of sectors, 
where small firms predominated, groups of firms clustered together to develop niches in 
export markets with following growth. Within these clusters the small firms became able to 
establish a position in the world market, with traditional products such as furniture and leather 
goods. These clusters seemed to have the capacity to innovate their production, based on 
enterprise relationships and interaction. In clusters the small firms simply joined resources 
and knowledge, instead of competing individually, and it set the stage for innovation. 
[www.unido.org] 
 
T
advanced country regions. From this international debate the following have emerged as the 
main attributes of industrial districts, where the possibility will exist for developing 
innovative SME clusters:  
 
• 
• Sectoral specialisation;  
• Predominance of small a
• Close inter-firm collaboration;  
• Inter-firm competition based on 
• A socio-cultural identity which facilitates trus
• Active self-help organizations; and  
vernment. [www.unido.• Supportive regional and municipal go
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3.9. Part Summary of Theory 
 
This part provides a theoretical approach to environmental innovation in SMEs, including 
experiences from Denmark, Italy, and the UK. The theory will be used in the final discussion 
of my empirical findings, to discuss contradictions or merging with environmental innovation 
in a Thai context. First of all, it will be interesting to compare the issues of importance to UK 
SMEs in table 2, to analyse if the same factors influence SME managers to implement CP in 
Samut Prakarn. This can for example indicate if it is possible to copy exact SME support 
programmes from a European context to Thailand, or if another approach has to be 
considered. Further, the example of “The Third Italy” is interesting to compare with the 
experiences of the CPIE project and the industrial district of Samut Prakarn, to discuss if 
some of the same possibilities can be developed in this area.  
 
Important is also the presentation of “The Dynamic Triangle”. This model present three 
dimensions with great importance for innovation in SMEs, which will be used to discuss the 
success of CP implementation in the member companies of the CPIE project. Under each 
dimension it can be discussed what competences the interviewed companies have developed 
to implement CP. Further, it can also be used to discuss if these companies have the 
competences to continue implementing/innovating CP, and what role networking with other 
companies have played to their development process. The issues presented in table 3 & 4 will 
support the screening for competences, or the lack of it.  
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Chapter 4: The Environment of Samut Prakarn and Public 
Regulation  
 
In chapter 4 I present the choice of Samut Prakarn Province as object for my field studies. In 
the following sections I will shortly describe the geography of Samut Prakarn and its 
characteristics as an industrial zone. An important part will be the description of 
environmental problems, related to industrial activities, with focus on especially the Chao 
Phraya River Basin and the Inner Gulf of Thailand. Further, this chapter will introduce the 
reader to public regulation in Thailand, with a presentation of the regulating authorities and 
the national environmental legislation. The chapter will also include a description of the 
regulation in practise based on an earlier field study to Thailand and Samut Prakarn, which 
was conducted in year 2000.  
 
4.1. The Province of Samut Prakarn 
 
The province of Samut Prakarn is part of the Bangkok Metropolitan Region (see map in 
appendix 3), which consists of 6 provinces. Samut Prakarn is located 25-60 kilometres south 
of Bangkok, along the river of Chao Phraya and on the sea border of the Inner Gulf of 
Thailand. There are approximately one million people and more than 5200 registered 
industries in Samut Prakarn Province, which rank the province as the area with the maximum 
number of companies in Thailand. However, it is estimated that the real number of companies 
is closer to 10.000 as many companies operate illegally without production license from the 
Thai authorities.         
 
Samut Prakarn mostly consists of flat plains and is topographically only situated one meter 
above sea level. The area is drained through a complex system of canals and is often affected 
by flooding during the monsoons. 
 
The main industries are textile, steel, tanning, metal plating, rubber, and food industries. 
Beside Samut Prakarn is also under heavy crop cultivation, with especially fish- and shrimp 
farming, but these activities is decreasing due to pollution problems and deterioration of the 
farmland. 
  
The total area of Samut Prakarn is 1004 sq. kilometres. Due to the high density of inhabitants 
and manufacturing industries environmental problems are becoming a serious matter, where 
especially wastewater pollution is a visible problem. The two main recipients in Samut 
Prakarn are Chao Phraya River and the Inner Gulf of Thailand. In the following section I will 
shortly present the environmental problems with concern for these two recipients.  
 
4.2. Environmental Problems in Samut Prakarn  
 
The major problem is discharge of wastewater from manufacturing industries into the 
surrounding recipients, contaminating the water body with organic- and in-organic substances 
and accumulation of heavy metals. Due to the high density of companies the surrounding 
recipients in Samut Prakarn are daily exposed to large pollution loads and without a change in 
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this situation the ecosystems of Chao Phraya River and the Gulf of Thailand will suffer a 
further degradation in environmental quality.  
 
4.2.1. The Chao Phraya River Basin 
 
The Chao Phraya basin is the most important basin in Thailand. This Basin covers 30 % of 
Thailand’s land area, is home to 40 % of the country’s population, employs 78 % of its work 
force, and generates 66 % of its Gross Domestic Product (GDP). The total population of the 
Chao Phraya basin was 23.0 million people in 1996. The Basin can be divided into eight sub-
basins, where about 50 % of the population resides in the Lower Chao Phraya basin, in which 
the highly populated and industrialised area of BMR are located. [www.unesco.org]  
 
Over 90 % of the area is either used for agriculture or covered with forest. Most of the 
agricultural land is concentrated in the southern part of the basin, where the Lower Chao 
Phraya sub-basin has the highest percentage with 78 % cultivated farmland. However, near 
urban centres, as Bangkok, much cultivated land has been converted to residential- or 
industrial areas. This has created a higher need for protecting the upper catchments of the 
Chao Phraya Basin from degradation of agricultural farmland. At the same time it has put a 
high pressure on the water resources for irrigation and industrial production. 
[www.unesco.org]    
 
Water availability is a key-problem in Thailand. Increases in population and optimisation of 
the agricultural sector have put a heavy pressure on the limited water resources. Better 
management is needed to secure the fragile water resources, to secure enough fresh water for 
both the northern- and southern part of the Chao Phraya basin. This has become a difficult 
problem to solve despite Chao Phraya River having the highest fresh water flow in Thailand.  
 
A main problem is degradation of the water quality due to pollution from especially the 
agricultural- and industrial sector. Monitoring by the government has shown evidence of 
heavy pollution in the Chao Phraya River. The Chao Phraya River exhibited serious organic- 
and bacterial pollution, which are a threat to public health and many species of aquatic life.  
 
The result of water quality tests in Chao Phraya River in 1999 revealed that dissolved oxygen 
levels in some sections dropped to nearly zero milligrams per litre (mg/l) where two mg/l is 
considered as the minimum acceptable level [Gundech, 1999]. Such pollution is mainly 
caused by public sewage and out washing of nutrients from the agricultural sector. Also the 
food industries and the pulp- and paper industry are known to discharge substantial amounts 
of organic wastes and some of the biggest pollution problems are found in the last 80 
kilometres of the River in the area of BMR and Samut Prakarn Province [Hansen et al, 2000].  
 
A main reason is the lack of wastewater treatment facilities, where it is estimated that almost 
90 % of the public wastewater from BMR is discharged without any treatment at all. With 
regard to the industry only few companies obtain qualified treatment facilities [Int. 5 & 6]. 
 
Another problem is pollution with heavy metals and toxic chemicals. When freshwater is used 
for irrigation of farmland, pesticides are washed out and lead back to the river system 
[www.unesco.org]. From the industrial sector discharges of wastewater can also contain 
heavy metals. Especially the steel industry and the metal plating industry pollute with metals 
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such as zinc, copper, nickel, chromium, lead, and mercury [Hansen et. al. 2000]. Heavy 
metals accumulate in the sediment of the river, and can in worse fall end up in the food chains 
of aquatic species and become a danger to human consumers.      
 
The Chao Phraya River has its mouth in the Inner Gulf of Thailand and therefore much 
pollution is transferred to this area, especially during monsoons. 
 
4.2.2. The Inner Gulf of Thailand 
 
The Gulf of Thailand may be divided into two sections the “Inner Gulf” and the “Outer Gulf”. 
The Inner Gulf is the apex of the Gulf of Thailand and is roughly square-shaped. It has an 
average depth of 20 metres and the surface area is about 10.360 square kilometres. 
Geographically the Inner Gulf of Thailand is the largest recipient of the fresh water flow 
streaming of the Thai inland. About 90 % of the total fresh water flows in Thailand ends into 
the Inner Gulf.  
 
The industrial development, in and nearby the cities of BMR, is a major cause of migration of 
people from rural areas. The sharp increase of population in BMR, coupled with the 
inadequate industrial- and public wastewater treatment facilities, has resulted in water 
pollution problems in the Inner Gulf of Thailand.  
 
Water pollution problems in the gulf are generally caused by two activities, the land-based 
and sea-based activities. The land-based activities include coastal urbanisation, industrial 
development, agriculture, and tourism. Sea-based activities include seabed exploration, 
exploitation, and the risk of petroleum and toxic chemical transportation. With regard to 
Samut Prakarn the most urgent sources of pollution to the Inner Gulf are industrial wastewater 
discharges and the large number of aqua culture farms along the coast line [Menasveta, 2000].  
 
The Inner Gulf is characterised as semi-enclosed, whereby the water exchange from the Outer 
Gulf is limited. That way the wastes from the Chao Phraya basin and the province of Samut 
Prakarn tend to retain and accumulate in the Inner Gulf. Accumulation of degradable organic 
wastes result in eutrophication and constant discharges of smaller concentrations of heavy 
metals, result in heavy metal accumulation in the seabed [Menasveta, 2000]. At locations in 
Chao Phraya River estuary and the east coast of the Inner Gulf high concentrations of e.g. 
mercury have been monitored. Also as far as 55 kilometres from the river mouth of Chao 
Phraya, higher concentrations of heavy metals like lead and cadmium are found where the 
metals are settled on the seabed, when the turbulence of the rivers disappear [Hansen et. al. 
2000].   
 
A reinforcing problem is the cutting of mangrove forest. Since 1975 more than 50 % of the 
mangrove forest in Samut Prakarn has been cut down, often in favour of aqua culture farms, 
and it has drastically reduced the natural cleaning effect of especially organic wastes and 
nutritions. [www.samutpkwater.com] 
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4.2.3. Cleaner Production and Pollution Prevention 
 
To round off the environmental problems in Chao Phraya River and the Inner Gulf of 
Thailand I will shortly draw a connection to my interest of CP. In chapter three I have defined 
CP as method to minimise pollution at the source of industrial production, by minimising the 
use of resources and polluting substances in the production processes. A lot of the pollution 
problems in the recipients of Chao Phraya River and the Inner Gulf of Thailand could be 
reduced if more industries in Samut Prakarn implemented CP.  
 
Today only a minor part of the industries in Samut Prakarn has explored the possibilities of 
CP and with focus on the present pollution problems, it makes it interesting to explore how 
more companies could be involved in development of CP. As less than 1000 companies in 
Thailand have explored the opportunities of CP [Int. 3], which is less than 1 % of the total 
industry, there should be a huge potential for reducing the present pollution loads if more 
companies were interested in- and able to reduce their pollution with CP.  
 
Today environmental regulation in Thailand is mainly carried out through a command and 
control system, where mandatory legislation is used to control the pollution loads from the 
industry. I will in the following, argue that the present regulation of the industry is ineffective 
and that many companies therefore are without an incentive to change their environmental 
behaviour. The following section presents the environmental regulation in Thailand.    
 
4.3. Environmental Regulation of the Industry in Samut Prakarn 
 
With concern for development of CP among the Thai industry I find it interesting to 
understand the effectiveness of the present environmental regulation. Despite a few 
companies having voluntarily developed environmental management systems, often to 
strengthen their international competitiveness, most companies in Thailand have only been 
forced by public regulation to control their environmental behaviour. If the regulation is weak 
the companies are without an incentive to improve their environmental behaviour and develop 
more environmental friendly technologies.  
 
With reference to public regulation I am mostly interested in the enforcement of the 
individual company. How is it checked that each individual company in Samut Prakarn, with 
pollution potential, respect environmental standards; who has the responsibility for the 
enforcement of the environmental legislation; how often are the companies inspected, and 
how are the companies sanctioned in case of violation with the law. The following 
information is partly based on an earlier case study from 2000.     
 
4.3.1. The Legislative Framework 
 
Two laws are important for the legislative enforcement of the Thai industry. The 
Enhancement and Conservation of National Environmental Quality Act (ECNEQA) B.E. 2535 
(1992) and the Factory Act B.E. 2535 (1992). [Hansen et. al. 2000]  
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The ECNEQA is the overall environmental law, which other acts or environmental 
regulations have to take into consideration, and can be characterised as an umbrella law that 
other laws have to comply to. The ECNEQA set the effluent standards for wastewater 
discharges and emissions, and define standards to secure a certain environmental quality and 
conservation quality for rivers, groundwater resources, and coastal waters etc. [Hansen et. al. 
2000] 
 
The Factory Act provides the legal basis for regulating the industry in practise. The Factory 
Act defines how to license and inspect the factories and provide the guidelines to enforce the 
effluent standards set in the ECNEQA. [Hansen et. al. 2000]  
 
The regulating responsibilities according to the Factory Act are: 
 
• Establishment and operation of factories through mandatory licensing at five-year 
intervals; 
• Industrial safety and pollution control; 
• Enforcement of industrial emission standards, and;  
• Monitoring of wastewater- and hazardous waste treatment facilities. [Parasnis, 1999]  
 
Factories in Thailand are divided into three categories, measured on size, production facilities, 
and pollution potential 
 
1. Factories that do not require licensing;  
2. Factories that only require advance notification to officials before the start of operations. 
Operators may commence operations as soon as they receive a receipt from the Ministry 
stating their report has been received;  
3. Factories that require licenses prior to operation. Subject to the Ministry’s discretion, 
operators may be granted, prior to the license, a certificate allowing them to build parts of 
the factory. [Factory Act B.E. 2535 81992]   
 
The classification of group 3 factories is the classification in focus of this thesis. The group 3 
companies have a potential for emissions of an environmental damaging character, which 
need to comply with the effluent standards set in the ECNEQA. In general, the degree of 
government control required is dependent on the degree of environmental protection deemed 
necessary. The more likely a factory, based on its production, is cause to pollution, the more 
likely that factory is regulated.  
 
With focus on implementation of CP to minimise pollution loads from factories in Samut 
Prakarn, it is therefore most important to understand the regulating procedures of group 3 
factories and their effectiveness.       
 
4.3.2. The Regulating Authorities  
 
Two ministries are particular involved with environmental regulation in Thailand. The 
Ministry of Science, Technology, and Environment (MOSTE) and the Ministry of Industry 
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(MOI). MOSTE is in authority of the Enhancement and Conservation of National 
Environmental Quality Act and MOI is in authority of the Factory Act.10
 
The important departments in MOSTE, with regard to environmental regulation, are the 
Pollution Control Department (PCD), the Office of Environmental Policy and Planning 
(OEPP), and the Department of Environmental Quality Promotion (DEQP). PCD is in charge 
of setting the national environmental quality standards and of monitoring the quality of the 
environment. As an example PCD monitor the water quality and heavy metal concentrations 
in Chao Phraya River and the Inner Gulf. In OEPP the national policy and plans are 
formulated for enhancement and conservation of the national environmental quality, which 
are done in co-operation with all other relevant governmental offices. Furthermore, OEPP is 
in charge of approving local action plans for environmental regulation. OEPP also prepare 5-
year plans and 20-year plans for environmental development and regulation. [Hansen et. al. 
2000] In the latest 20-year plan the objectives are: 
 
• Protect and rehabilitate environmental quality of life and better health of human beings; 
• Conserve natural resources to be the resource base for sustainable development, by 
rehabilitating degraded natural resources for future development, by preserving and 
sustainable using non-renewable resources; 
• Boost institutional capacities to administrate and manage environmental quality, in 
addition to decentralising power to provincial and local authorities. [OEPP, 1997] 
 
Finally, the Department of Environmental Quality Promotion specifies measures to strengthen 
and foster co-operation and co-ordination among governmental agencies. They support and 
perform research concerning environmental development and are in charge of training and 
education of the staff, and rising of public awareness about environmental issues. [MOSTE 
No. 1] These departments represent MOSTE in the environmental regulation of the industry. 
None of the departments are directly involved with the actual inspection of the factories, but 
in cases of public complaints, PCD has the authority to double-check the inspections of MOI. 
[Hansen et. al. 2000]    
 
In MOI it is the Department of Industrial Work (DIW) who has the responsibility and 
authority to enforce the regulation of the group 3 factories. According to the Factory Act DIW 
has the authority to control, oversee, promote, and support Thailand’s industrial operations. 
Within DIW the inspection is organised by the Factory Control and Inspection Bureau 
(FCIB), which are numbered 1-4 and covers four geographical parts of Thailand; North, East, 
South, and Northeast. Each geographical part is divided into 6 local sections, where the local 
authority is the Provincial Factory Control (PFC). The Provincial Factory Control consists of 
one inspecting manager and 10-15 inspectors. Beside the departments described in connection 
                                                 
10 Since the beginning of this project MOSTE has been split in into two ministries, the Ministry of Science and 
Technology and the Ministry of Environment. The departments mentioned in this section do still exist under the 
Ministry of Environment, but it is unclear how resources and responsibilities have been shared between the 
ministries. However, the relation between the responsibilities of MOI and the former MOSTE is still the same 
and I will not make any changes to the description of the different departments. Through informal discussions I 
have been told that it is a problem that the former departments fight over resources, but not responsibility, and it 
is a question at present stage if it has weakened the enforcement of the environmental regulation. Personally, in 
the long run I think it is a positive development, because with an environmental perspective it should be easier in 
future to make the working tasks more clear and that way strengthen the environmental regulation.   
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with the regulation of emission standards under MOSTE and MOI, other departments are also 
involved with environmental regulation, through promotion and development of CT/CP. 
These departments will be described in section 4.4 but first I will present the inspection in 
practise of group 3 factories in Samut Prakarn.  
 
4.3.3. Inspection of Factories in Samut Prakarn 
 
There are approximately 5000 registered group 3 companies in Samut Prakarn [Interview 1]. 
The Provincial Factory Control carries out the inspection of their production license and their 
environmental behaviour. PFC in Samut Prakarn consists of one inspecting manager and 15 
inspectors. The local inspectors have authority to fine companies who violate the standards of 
the ECNEQA and the Factory Act and in the worst cases they can close down factories who 
fail to repair the violation. In cases of public complaints, from e.g. neighbours to a polluting 
factory site, inspectors from DIW or PCD are also in authority to check the behaviour of a 
complained company. [Hansen et al, 2000] 
 
The actual inspection of the factories is performed as a routine check, where the inspector fills 
out a standard procedure from DIW, which gives very precise information about what needs 
to be inspected.  With regard to the environmental behaviour the inspection of wastewater 
discharges, emissions, and treatment facilities are especially important. As an overall 
guidance the inspectors have to check: 
 
1. The general conditions; 
2. Safety (like boiler, electrical installations, and machines); 
3. Factory license;  
4. Wastewater treatment (water sample) and air pollution. [Hansen et. al. 2000]   
    
If an inspector discovers a violation to the environmental law there is also a precise procedure 
about how and when to give warnings, fines, and finally to close down a factory [Factory Act 
B.E. 2535]. If the inspectors straight away discover a violation to the granted production 
licence they are to give a warning, but unless the violation is of a serious character the 
warning will not come first time. The official procedure is first to give a warning, secondly a 
fine if the violation has not been repaired, and finally in case of no improvement the inspector 
can close down the factory with permission from his inspecting manager. [Hansen et. al. 
2000] The same procedure is used when a water sample shows violation of the effluent 
standards. After a warning a new water sample will be taken to control if the company has 
improved the violation, if not the next step will be a fine or close down, all depending upon 
the character of the violation. 
 
If a company is warned about a violation to the environmental law it is normally given 30-60 
days to solve the problem before receiving a fine. Approximately 300 factories receive a 
warning every year in Samut Prakarn. Only 200 of them will get a fine and 10-20 factories are 
closed down for a period of a month, because they at first fail to improve the notified 
problem. [Hansen et. al. 2000]   
 
Normally a group 3 factory is inspected once a year. However, it depends on how many 
factories the inspectors can inspect per year. If the PFC lacks resources the first priority will 
be to inspect the companies who have been given a warning. The second and third priority is 
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to inspect companies that need to re-new their license or need to be checked according to for 
example safety programmes. Otherwise, the factories are inspected randomly. [Hansen et al, 
2000] 
 
4.3.4. The Effectiveness of the Environmental Regulation  
 
In our case study from year 2000 [Hansen et al, 2000] we found that the public regulation of 
the industry in Samut Prakarn is only working to some extent. Several problems weaken the 
enforcement of the environmental legislation and decrease the public pressure on the industry 
to develop a better environmental behaviour.  
 
A main problem is the lack of resources to carry out the inspections of group 3 factories. With 
15 inspectors PFC has to inspect 5000 companies regularly and at least one time per year. 
However, each inspector is only able to inspect approximately 200 companies per year, which 
only add up to 3000 factories all together [Hansen et. al. 2000]. Further, this calculation does 
not include the number of factories that have to be inspected more than once because of 
violations to their license. It is simply not possible to inspect all of the factories regularly and 
at least one time per year. An inspector from PFC stated that an area like Samut Prakarn 
would demand around 100 inspectors to implement the environmental standards [Hansen et. 
al. 2000].        
  
Another huge problem is corruption. Corruption is widely tolerated in Thailand and many 
inspectors are open to bribery when they discover a problem. Corruption among factory 
inspectors will create problems for any environmental implementation and make it easy for 
the factory owners to get away with their environmental violations. To prevent corruption 
among the inspectors a rotation system is used to move them around every second year, 
before they get too related with the local factory managers and gain to much power. However, 
in cases where inspectors actually do their job and close down factories, they can risk gaining 
powerful enemies within the central part of DIW who want to protect the industry. [Hansen 
et. al. 2000] 
   
Thus, overall, it is easy to get away with environmental violations and many companies lack 
incentives to improve their behaviour. Some companies have a voluntary incentive to improve 
their competitiveness through a better environmental profile, but most of the smaller 
companies in Samut Prakarn are only under surveillance of local authorities, and it makes it 
difficult to promote investments in CP.  
 
4.4. Promotion of Environmental Management    
 
Beside the legislative enforcement of effluent- and emission standards DIW has formulated 
policies for development of Cleaner Technology. Parallel with the factory inspections DIW is 
trying to promote CT as a tool to develop environmental management and has spent a lot of 
recourses on training and education of their staff. The CT policy in DIW has been developed 
in co-operation with the former DANCED.     
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4.4.1. The Cleaner Technology Unit  
 
Since 1998 the staffs of the Cleaner Technology Unit (CTU) has, in co-operation with 
DANCED, worked on development of a policy plan for Cleaner Technology, which was 
presented in January 2000. For the last two years CTU has trained their staff about CT. It has 
been done at three levels, where the core staff of CTU have received 60 days of training, the 
factory inspectors (from PFC) and future auditors have received 45 days of training, and 
finally 400 officials from primarily the provinces of Thailand have received 6 days of 
training. [Int. 1] 
 
The CP-training has been undertaken in order to build a capacity for advising the industry 
managers about CP-options. When the factory inspectors visit the factories in Samut Prakarn 
they shall help the factories with advises about better opportunities to prevent pollution. If an 
inspector discovers a problem he shall not only give the company a warning, but also try to 
help the management with ideas on how to solve the problem or provide them with 
information on where to get help.    
 
Besides, CTU have chosen 6 industrial sectors to be addressed with consulting about CP-
options for a two-year period. Last year the dairy and rubber sector was addressed and in the 
coming year it will be the sectors of frozen seafood, the noodle industry, the textile industry, 
and the canning industry (pineapples). From the lists of the registered factories in these 
sectors, which CTU get from DIW, the provincial factory control ask the companies from 
these sectors if they want to be part of the project. One team for each sector identifies CP-
solutions, which then are published and given to the companies and presented on public 
hearings. [Int. 1] 
 
Recently MOSTE has begun a similar two-year project for promotion of CP. Under MOSTE 
the Technology Promotion Division has been founded to be responsible for developing and 
transferring of cleaner technologies as well as enhancing and strengthening capability to 
acquire and transfer technology from both domestic and foreign sources to SMEs in Thailand. 
However, this division is only in its upstart phase and is still in lack of CP knowledge. 
 
4.4.2. The Effectiveness of Public CP-promotion 
 
In the next chapters I will narrow some of the barriers to public CP-promotion, but just briefly 
I will mention a few problems in connection with the above-mentioned activities in CTU and 
MOSTE. It is only recently CT/CP have been incorporated in Thai industrial- and 
environmental policies. Naturally, these authorities are in a phase of learning and receive a lot 
of help from foreign agencies. However, I have noticed two problems in their present 
activities. CTU very much depend on the ability to reach the industry through PFC, a local 
authority with diverse relations to the industry because they also are the ones that hand out 
fines, and it is maybe not the best way to get the co-operation of the industry. At the same 
time CTU spent a lot of resources on producing technical manuals about CT-options, which 
are handed around to the industry or presented on public meetings. With reference to the CP-
assessment in chapter 3, CTU is trying to reach the actual level of implementation without 
spending enough resources on teaching the companies how to plan and organise CP, before 
they stat up an actual implementation process. This is not the way to sustain the development 
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of CP. In the Technology Promotion Division I asked how they planned to get in contact with 
the industry. The answer was to send out letters with information about CP, which I believe is 
a difficult way to do so, both because many companies never will respond to a letter from 
public authorities, which they associate with sanctions and corruption, but also because many 
companies have enough to do taking care of day-to-day business. As it was described in the 
context of UK SMEs, small firms typically suffer from information overload and discount 
much that comes across the desk (page 34). 
 
4.5. Summary  
 
The present industrial development in Thailand is not sustainable. Environmental problems 
caused by industrial activities in Samut Prakarn are growing and better infrastructure and 
sounder technologies are needed to change the picture. A problem is the weak enforcement of 
the national environmental legislation. MOI and MOSTE (MOE) lack resources to conduct 
proper inspections of group three companies and at present the target of inspecting all 
companies once a year is not fulfilled. At the same time it is a problem that MOI have dual 
responsibilities because they both have to take care of the support for industrial development 
and at the same time look after their environmental behaviour. This problem lead to 
conflicting authority responsibility, because MOSTE (MOE) is interested in getting more 
responsibility for the environmental regulation, but MOI is not interested in giving away 
power. Another problem is also the large number of non-registered companies. At present it is 
expected that the actually number of factories in Samut Prakarn is closer to 10.000 than the 
registered 5000, and the pollution loads from these companies are not measured or regulated 
at all. Finally, corruption is a large problem because even though the companies are regularly 
inspected it is often possible to bribe the inspectors, and that way the involved companies are 
left without an incentive to change behaviour. In chapters 5 and 6 I will take a closer look on 
the barriers to development of CP.    
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Chapter 5: The Internal Network of Small- and Medium Sized 
Enterprises in Samut Prakarn 
 
To examine why there has been such a slow development of CP among SMEs in Samut 
Prakarn, despite the huge amount of resources spent on promotion of CP-options, I have 
conducted a number of interviews with government officials, private organisations, and 
industry stakeholders to learn more about the present barriers and possibilities. I have tried to 
get a general understanding of the present problems, both internal and external of the 
company networks, to be able to discuss how to plan a better promotion of CP in the future. 
Chapter 5 and 6 is also thought as a problem identification, which can be used to narrow the 
study of more detailed problems in the case study of CPIE.   
 
My interest in getting a general insight in the present problems, before I conduct a specific 
case study, is based on experiences from earlier field trips to Thailand. Especially during my 
internship with UNEP in the winter 2001 my colleagues and I spent a lot of time on 
discussing how to make a more integrated approach to the industry. We agreed that too many 
projects have been conducted with a very narrowed focus on especially demonstration of 
hardware, with limited success, and somehow it has not been enough just to demonstrate the 
benefits of CP, as other barriers seem to obstruct its development.  
 
The choice of interviewees for the first interview round has been affected by my earlier 
fieldtrips in 1999 and 2000. Through these field trips I have already visited around 20 SMEs 
in the area of BMR and have that way build a good knowledge about the company culture of 
Thai SMEs. Thus, I have chosen to place most of my interviews on the first trip to Thailand 
with stakeholders in the external network of the companies, to get their view on the problems, 
seen from outside of the industry. Later on in the case study the second interview round 
concentrate on particular companies.  
 
In the following chapters I will present my results as described in figure 4 (page 31). Chapter 
5 presents the general problems related to the internal network of SMEs and chapter 6 present 
the general problems related to the extern network. This chapter begins with focus on the 
organisation of the firm and continues with the level of knowledge, the technical standard, 
and marketing of products.      
 
5.1. The Organisation of SMEs in Samut Prakarn 
 
As mentioned in the Introduction more than 90 % of the industry in Samut Prakarn is 
regarded as either small- or medium sized enterprises. The number of SMEs is spread out on a 
variety of industries, but in general many parallels can be drawn between their ways of 
organising [Int. 3].   
 
5.1.1. Family Businesses  
 
Most of the SMEs in Thailand are family businesses. They are typically run by the first or 
second generation of a family and are normally 20-30 years old, as they have started their first 
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productions during the boom of the industrialisation in Thailand. These businesses are 
typically run by old family traditions. They are known to be reluctant to outsiders and run 
their business by instinct and learning by doing. Often the family members are well educated, 
but not in a sophisticated sense. They know how to deal with their type of product and handle 
day-to-day decisions, but many lack understanding of modern business management. [Int. 
5,6,8,9,10,11,13, & 15] One interviewee called it “ad hoc management” [Int. 6].  
 
However, it is important to understand the time perspective of Thailand’s development. 
Thailand is mainly an agricultural country, or used to be. It is only within the last 20-30 years 
that the industrial development really has boomed. There is an overall lack of awareness 
about business concepts, technology terms, and the understanding of- and need for research. 
[Int. 3]. 
 
Nevertheless, today many companies are facing a generation shift and in the next 10 years a 
new and better-educated generation will take over [Int. 3,5,6,9,10, &15]. The new generation 
has received higher education degrees and many have studied at universities in Western 
countries. It is expected that a new generation will bring on new ideas and that they will be 
more open to changes. Today it can be very difficult to reach the family businesses and it is 
especially difficult to tell them how things can be done better. It will be an insult to the family 
traditions, whereby many companies today keep doing the same and the same. [Int. 6 &15] 
The traditions can be so important to a family that they overrule new thinking and when new 
generations come up with new and innovative ideas it is sometimes seen as an insult to the 
work of the older generation, as it is the same as saying they did not do it well enough. [Int. 6 
& 8] 
 
5.1.2. Management Capacity 
 
The organisation of an SME is very much affected by the owner/manager’s culture. One 
person is normally in charge of all leading functions, which is a huge working task that only 
leaves limited time for new thinking. The manager thereby becomes a key person in the 
development of the company and an important link for external stakeholders who interact 
with the company.  
 
That way, a company’s development very much depends on the attitude of the manager. In 
some cases the managers are open and innovative, but often the management style in Thailand 
is old and conservative. In companies with bad management you often find the manager to be 
self-centred and he seldom listens to anybody else than himself/herself [Int. 15]. When 
government officials or other private organisations try to involve smaller companies in CP-
programmes it is therefore very important to get the true interest of the manager. On top of 
that many companies are scared of the authorities, as they fear to get closed down or forced to 
pay bribes if problems are discovered with their environmental behaviour [Int. 1,2,3,6,7,10, 
&11]    
 
The problem is often that the managers are on their own, when it comes to seeking new 
information and of developing new procedures in the company and she/he has already enough 
to do with taking care of the day-to-day business. It is the daily operation of the firm that is 
important to the manager and problems of e.g. environmental character are not seen as an 
 55
essential part of the daily production and are typically not solved before they occur or maybe 
even before it is demanded by the PFC. 
 
Typically only the manager and a few people in the administration have a higher education 
degree, while the rest of the employees only have been through the basic primary school. The 
structure of the management is often hierarchic with a vertical top down management. Again 
the manager has all the power and the work force are seldom involved in new innovations. 
It’s a one-way communication where the workers seldom are asked for advice [Int. 2]. 
 
5.1.3. Economic Resources and Innovation 
 
Today many companies in Thailand are struggling to survive after the country was hit by the 
economic crisis in 1997 [Int. 9]. Most SMEs are low on economic resources and it reduces 
their capacity for investing in new technologies. Educated labour is too expensive and SME-
mangers seldom engage in technical investments with a longer payback period than 6-12 
months [Int. 2 & 6]. Under such conditions it is difficult to promote CP, as it will demand 
skilled labour and long-term investments. However, the SMEs have not always been low on 
economic resources.  
 
Before the crisis, during the industrial boom, a lot of companies made good money but 
somehow the managers at that time were very reluctant to changes and the money was rather 
spent on a new Mercedes Benz than on innovation of new technology [Int. 5]. There has 
simply been a poor tradition for re-investing the surplus. A reason is the years of political 
protectionism, where tariff policies have protected the local industry against foreign 
competition. The local industry has not been forced to adjust to international standards and 
have just kept operating with the same technology. This kind of culture is still affecting the 
way of thinking when the companies want to increase their productions.  
 
In the Small Industry Finance Corporation (SIFC) they often experience that SMEs only want 
to loan money for new working capital and seldom for long-term investments [Int. 8]. The 
rhetoric of the managers is often that if you pay 100 baht to produce 1 piece of product then 
you need 200 hundred baht to produce two pieces. Therefore, managers often argue that they 
need to loan money to increase their yield, but this is due to bad management, as they easily 
could increase their productivity for lower costs if they optimised or innovated their 
technology on long-term basis [Int. 8].  
 
In general most managers are afraid of long-term investments [Int. 4,5,6,7,8,9,10,11,13,14, & 
15]. As described above most companies are concerned with day-to-day decisions and there is 
a general lack of long-term planning. If an investment has a longer payback period than 12 
months it is extremely difficult to get the interest of smaller companies [Int. 8]. To get the 
interest of the managers it is therefore important to present the economic benefits that can be 
gained with CP, but again it is difficult without long-term investments. As it was expressed by 
one interviewee: "It is necessary to produce examples of good economy with CP, as it is 
essential to speak the same language as the company manager's, which is the money 
language”. “If we want their attention we must prove that CP can save money" [Int. 2]. 
However, it can be difficult as the cost-benefits often hits the ceiling for the smaller 
companies, because what they gain by improving their environmental behaviour with smaller 
investments is less than the loss through the bribery of the factory inspectors [Int. 5].   
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So a barrier to implementation of CP is the financial investment it will take to implement new 
technologies. The managers are afraid of the costs and you have to convince them about the 
benefits. This is of course logical, but there is a difference between the logic of a western 
manager with good education and a Thai manager with self-learned know-how. For him/her it 
is difficult to understand the nature of long-term planning. [Int. 15] 
 
The opening of the global market in Thailand is therefore a huge challenge for the small 
industry. They are not used to fast changes and have difficulties in adapting new technologies 
[Int. 8]. However, during the crisis a lot of SMEs have fought hard to survive and have that 
way learned a lot. Today they have better capacity to adapt to changes and they are tired of 
constant problems, which have started a change in their mindset. Many companies are today 
becoming more innovative [Int. 15]. 
 
5.2. The Level of Knowledge 
 
As described above the SMEs typically lack educated resources and operate their productions 
on day-to-day business. In the process of adapting new management concepts and 
implementing new technologies the level of knowledge are important to their capability to 
perform such changes. Thus, implementation of CP is not only a question about getting the 
interest of the management but also about a company’s capability of receiving new 
knowledge.  
 
5.2.1. Lack of educated resources 
 
When only the manager and a few people in the administration hold a higher degree of 
education it is difficult for the SMEs to implement new technologies by themselves. First of 
all it is difficult for the SMEs to search for- and handle new information, especially technical 
information’s, and the managers alone do not have the capacity to identify new technologies 
or decide what kind of technical equipment that benefit their productions the most. [Int. 
1,2,3,4,5,6,7,8,9,10,11, &15] Secondly, in cases where SMEs have explored the possibilities 
of CP, the lack of educated resources have often resulted that it only have been a one-time 
implementation, as it seems difficult to create continuing development without extern 
consultancy.    
 
With regard to CP a general problem is the lack of CP-awareness. Only a limited number of 
people pose knowledge on how to develop CP, both among the industry itself and government 
officials. Only little information is available and to get that you need people that know how to 
handle the information and where to look for it. [Int. 3] As written earlier it is estimated that 
only 1-5 % of the Thai industry have adopted some kind of CP and that maximum 10 % are 
aware about the concept at all [Int. 6]. 
 
Mainly the SMEs lack of workers with technical skills and it is difficult for them to handle 
development of CP without help from external consultants or access to cheaper and better-
educated employees. The last issue is essential to the solution of this problem. It is in general 
difficult for the SMEs to hire well- educated employees, like e.g. engineers, as they are too 
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expensive in salary.  But it is also difficult for larger companies to get skilled labour and it is a 
great barrier to development of a high-tech industry in Thailand [Int. 4].  
 
Also a lot of people in Thailand are working as contract workers, which mean they often 
move around from company to company. When a worker only stays for a short period with 
each company it is barrier to development of CP, as the worker’s knowledge disappears when 
they leave for a new job in another company. On the other hand, as a side effect, CP-
awareness can be spread among the companies, when the workers move around. However, it 
must be regarded as a large barrier as it obstructs the capacity building of CP-knowledge in 
the individual company.   
 
5.2.2. Learning by Doing  
 
In especially the family businesses “learning-by-doing” is an important way to gain new 
knowledge [Int. 6,8,9,10,11, &15]. Together with family traditions the managers knowledge 
is based on his/hers daily experiences, like a kind of self-learned know-how [Int. 15].  This 
know-how can be accumulated over generations, where the parents pass on their knowledge 
to the next generation [Int. 10]. One interviewee highlighted that this kind of self-learned 
know-how is very effective when it comes to operating the same kind of production every 
day. The managers are experts in their own little productions, but when they are forced to 
change it becomes difficult to adapt.  
 
However, it is interesting with the self-learned know-how that the managers and also the 
production workers have such a good insight in their particular production. With a better 
awareness about CP a lot of this knowledge could be used to innovate new ideas and 
procedures. But the thinking of the old generation of managers is a barrier to such 
development as they just keep doing the same and the same and it is not questioned whether it 
is right or wrong [Int. 8 & 13]. 
 
The question about asking whether it is right or wrong is another problem in the Thai context. 
In Thai culture and in Buddhism religion you are taught to obey higher classes and people 
with more powerful positions and with regard to participation of the employees in the daily 
management and innovation of the company, it is problematic because you only have a one-
way communication (top-down). When the manager sees himself/herself as the best he will 
not take ideas from people with lower positions, workers just have to obey. Therefore, it is 
seldom to see an employee arguing with his manager or criticising his decisions. [Int. 15] 
 
Very few SMEs spent more than 2-3 % of their turnover for Research and Development 
(R&D) and very few have their own equipment for R&D such as laboratory facilities [Int. 
4,11,13, &15]. Moreover, much of the money for R&D is actually spent on repair and 
maintenance and cannot be regarded as new innovation. The poor tradition for R&D is a 
barrier to development of new technology and CP, and it can be discussed whether this 
problem only is due to limited resources or a result of a conservative management style. The 
problem is also rooted within the government institutions. There are few government 
initiatives to support R&D of high-tech industries, where, with regard to CP, it is problematic 
that many government officials keep focusing on end of pipe solutions. [Int. 14 & 15] 
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5.2.3. Health Awareness  
 
Just briefly it is also interesting to focus on awareness about health- and working conditions. 
Health awareness is not directly related with CP, but involve a focus on e.g. toxic chemicals 
and it pushes people to think critically about their working environment. If people connect 
health problems and pollution it can push the industry to improve their environmental 
behaviour. Today there is very little knowledge about working conditions and health 
problems among industrial workers in Thailand. It is not unusual to see workers handle 
hazardous production processes without proper protection especially in the smaller companies  
[Personal company visits, 1999-2001, and Int. 4 & 15].  
 
Nevertheless, a better awareness can create a focus on environmental problems.  A few years 
ago there was a case with a pregnant woman in a textile factory who gave birth to an 
handicapped child due to the toxic chemicals in her daily work. It brought on a lot of publicity 
and today the responsible chemical has been substituted in all textile productions in Thailand. 
[Int. 15] This case shows how a better awareness can put a public pressure on the industry and 
resulted in a cleaner solution to the environment.  
 
5.3. The Technical Level 
 
With concern for the technical level of SMEs I have focused on standards of production 
equipment, environmental standards, and possibilities for innovation of new technology. It is 
once again important to underline the general presentation of these problems. Not all SMEs 
have poor management and outdated production equipment, but through my interviews and 
visits to several companies in Samut Prakarn I have found that many companies can be 
compared, when it comes to their equipment- and environmental standards.  
 
5.3.1. Technical- and Environmental Standards  
 
As written above a typical SME in Samut Prakarn is between 20-30 years old [Int. 3]. 
Typically, they operate with production machinery installed in the late 1970’s or the 1980’s 
and 10 –15 years back most SMEs had appropriate technology to meet the market standards 
[Int. 6]. However, most companies have failed to innovate their technology and are today 
operating with outdated production equipment [Int. 5,6,9,10, &14]. They are just trying to 
keep the old equipment running, repairing the machinery instead of planning new investments 
[Int 6].    
 
End of pipe solutions are the traditional way for SMEs to address their pollution, but it is 
estimated that only 5-10 % of the companies have their own wastewater treatment facilities. If 
not, the companies can be connected to central wastewater facilities or gather their wastewater 
in septic tanks, so it can be send for private treatment [Hansen et. al. 2000]. In the last years 
the Thai Government has spent a lot of resources (With financial support from especially 
USA, Japan, and ADB) on building central wastewater treatment facilities, both for public- 
and industrial wastewater. The problem is that many of the old officials in MOI are very 
focused on end-of-pipe solutions and there has been a lot of resistance against development of 
CP [Int. 14].  A reason is corruption, because a lot of officials make good money on the 
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control of end-of-pipe facilities in the industry [Int. 14]. However, many SMEs actually have 
the proper equipment to clean their pollution or could easily get it, but it is often out of 
function because nobody force them to use it [Int. 5].  
 
At the same time there are lack of incentives to convince the SME-managers to invest in 
larger innovations. An example is the energy market. In Thailand the energy is very cheap 
and subsidised by the government. When the energy is cheap, the companies do not care 
about the energy costs and do not invest in energy saving technologies. [Int. 14] The subsidies 
are thought to increase the competitiveness of the national industry at the international 
market, but in the long run it can decrease the competitiveness if the industry and especially 
the SMEs are frozen in the same technological trajectory.   
 
Due to the outdated production equipment and the lack of treatment facilities many SMEs are 
not in compliance with the environmental legislation. Older equipment often has a higher 
consumption of resources (like water and energy) and it is more difficult to control emissions 
and outlets of wastewater. Nevertheless, despite the barriers with lack of educated resources, 
outdated production machinery etc. there are a lot of possibilities for SMEs to optimise their 
technical standard with smaller investments. A way for SMEs to take the first step towards 
development of environmental management is through the method of “good housekeeping”. 
 
5.3.2. Good Housekeeping  
 
Good housekeeping is a way to optimise an industrial production, without larger investments 
in new equipment. Good housekeeping practices imply procedural or administrative measures 
that a company can use to minimise waste and emissions. Many of these measures are used in 
the industry largely as efficiency improvements and good management practices. Good 
operating practices can often be implemented with little cost and have therefore been a 
practical method to approach SMEs, who have little knowledge about CP and poor financial 
resources for larger investments. [www.unepdtie.org] 
 
Good housekeeping practices can be implemented in all areas of an industrial plant, including 
production, maintenance operations, and in raw material and product storage.  Examples of 
good housekeeping are employee-training, programmes to reduce loss of input materials due 
to miss handling, and minimising of wastes and emissions by avoiding leaks from equipment 
and spills. Nevertheless, is it often a low-cost investment, where huge benefits can be gained 
for SMEs. In cases of e.g. miss-handling of expensive process chemicals, huge resources can 
be saved through better employee training. Good housekeeping is in that way a good 
possibility to get the interest of SME-mangers who are afraid of long-term investments, but 
also a way to spread better awareness about CP. Once an SME has been committed to good 
housekeeping, and seen the benefits of environmental management, it should be easier to 
convince the management to advance to the next level and engage in larger investments. [Int. 
14] On the other hand, many managers only agree to approve good housekeeping projects 
because they are easy to implement and they never move on to a higher level of CP. [Int. 14] 
It must also be stressed that the barriers to CP are not always caused by a reluctant 
management but also reluctant workers. 
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5.3.3. Reluctant Workers 
 
A low educational level is often causing reluctance to development of CP. Even once the 
management in a company has been convinced to implement CP in their production, the 
workforce will be resistant or even rebel, because they do not understand what is happening 
and it is very difficult to explain to them [Int. 6]. The problem is related to the lack of 
continuing development. There has been too much focus on implementation of new hardware 
and very little focus on capacity building and education of the employees, and then they are 
not capable to live up to the new demands from the management. Implementation of CP will 
also bring in more automation in the production processes and at first this will lower the need 
for workers and make many workers reluctant to changes, because they do not have the 
proper education to gain new jobs [Int. 6].  
 
However, another problem can actually be well-educated engineers. One interviewee has 
often experienced Thai engineers to be afraid of CP, because they lack in awareness about the 
concept and because they are afraid of larger workloads. Preparation and implementation of 
CP demands a lot of measuring and accounting of the resources used in the production, which 
have to be carried out by the engineers and in the same time it will demand more financial 
resources. Then the engineer has to apply for more money from the management and it can be 
difficult if the management only approve short-term projects. [Int. 14] The interest of the 
engineers is an important issue for later discussion, as they could be a relevant link in 
establishing networks between groups of SMEs. 
 
5.4. The Product 
 
To round up the internal network of SMEs it is also interesting to focus on the choice of 
product. If a company decides to enter the market with a product that competes on its 
environmental profile, it will affect the way the company organises their production. 
Implementing ISO 14001, an EMS that is externally certified so as to increase your 
competitiveness, can for example do it. This action is typical for larger companies that are 
marketing their products on the international market, but for smaller companies in Samut 
Prakarn the choice of product are often not affected by the international market in the same 
way.   
 
Most of the smaller companies only produce parts for bigger productions, or products, for the 
local market. There is seldom a demand for environmental friendly products at the local 
market in Thailand and few companies have an incentive to label their products as “green 
products”. [Int. 15] However, if the companies are part of a supply chain, where they only 
supply parts for larger productions, it has become more natural that the suppliers are pushed 
to improve their products.  
 
On top of a supply chain you typically find a large company, with global market relations. 
The larger companies push their suppliers to develop better quality products and to improve 
their environmental behaviour, to ensure the quality of the end product when it is viewed in a 
life cycle perspective. More of the suppliers in Samut Prakarn will, therefore, in the future 
experience greater demands for the quality of their products and a better standard of their 
environmental behaviour. It has already become normal that new business relations check out 
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the environment- and working conditions of new partners before they start dealing with them 
[Int. 4]. This will give the smaller companies a bigger incentive to improve their 
environmental management practices. [Int. 3,5,6,7,8,9, & 11] 
 
5.5. Summary 
 
Many SMEs are family businesses, which often are reluctant to outsiders and follow family 
traditions. It is often difficult to get in touch with these companies and they are difficult to 
change. They often lack resources to make new investments, both economic and human, and 
they seldom make long-term planning or investments. Typically, they operate outdated 
production equipment, with high resource consumption and high outlets of waste and 
emissions, and are cause to severe pollution. However, demonstration of CP and good 
housekeeping has shown that these companies often can implement CP solutions with low 
costs and good economic savings. The problem is to convince the managers of these family 
businesses to change their behaviour, but also to create better possibilities for them to interact 
with external networks. In the next chapter I will present the barriers I have identified at the 
external level, related to the stakeholders that influence the companies in their daily 
productions.  
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Chapter 6: The External Network of Small and Medium Sized 
Enterprises in Samut Prakarn  
 
In chapter 5 I have described problems related to the organisation and internal network of 
SMEs in Samut Prakarn. In chapter 6 I will describe the problems related to the external 
network, to understand the external environment in which the typical SME operates. In figure 
4 the model of the external network is illustrated as the regulatory network, the business 
network, the network of knowledge, and the social- and cultural network. This model has 
guided my choice of interviews to cover these networks as best as possible and in the 
following sections I will present each network. First, I will present the regulatory network, 
then the business network and network of knowledge, and finally the social- and cultural 
network.  
 
6.1. The Regulatory Network 
 
I have identified the regulatory network to consist of public authorities, such as MOI and 
MOSTE, and to some extent local NGOs and public citizen groups. In this section I will 
deepen some of the problems related to the interaction between these stakeholders and SMEs 
in Samut Prakarn. Some of the problems will naturally overlap with chapter 4 and 5, but are 
relevant to present as part of the regulatory network.  
 
6.1.1. Difficult to Reach SMEs - Fear of Authorities  
 
Since MOI started to build capacity for promotion of CP to the industry, as a voluntary tool to 
minimise pollution and to strengthen competitiveness, several public projects have been 
conducted to reach the industry with awareness about CP. DIW has, for example, conducted a 
project in co-operation with DANCED, the Thailand Environment Institute (TEI), and the 
Federation of Thai Industries (FTI) from 1996-1998 on promotion of CP to noodle industries, 
metal plating industries, and textile industries, and are at the moment running a project on 
promotion of CP to the sectors of diary, rubber, frozen seafood, textile, food canning 
(pineapples), and noodles [Int. 1]. These projects depend on the ability to reach and motivate 
companies to join such programmes, whereby a successful approach to the companies is 
important. 
 
In DIW it is the CTU that implement these projects. As described in chapter 4 CTU use the 
lists of registered companies in Thailand to select a number of companies in the chosen 
sectors and then PFC is asked to establish the formal contacts. [Int. 1] However, this approach 
has shown to be more difficult than expected. A lot of managers are afraid of the authorities 
and say “no” to participating in government projects [Int. 1,2,3,6,7,8,10,11,14, &15]. They 
are reluctant because they fear to be sanctioned or have to pay bribes if environmental 
problems are discovered [Int. 2]. At the same time there has been a lot of focus on the 
environmental benefits of CP, instead of highlighting the business possibilities, and the 
managers easily feel themselves singled out due to their environmental behaviour [Int. 3]. In 
their newest project CTU is still experiencing that it is difficult to co-operate with the industry 
and that they are afraid of authorities [Int. 1]. It is a matter of trust.  
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Together with the SME manager’s reluctance to long-term investments and lack of resources 
to search for new information it is hard to establish contacts with new companies. The result 
is a slow development of CP awareness among the industry and it is necessary for public 
institutions to improve their relation to the industry before this situation will change.  
 
6.1.2. Weak Regulation – Lack of Incitements  
 
As described in chapter 4 environmental regulation of the Thai industry is mainly carried out 
through enforcement of emission standards, as a “command and control” system. The aim is 
to force each company to keep within the legislative standards to control their pollution. 
However, as stated in chapter 4 the present regulation in Samut Prakarn is weak, due to a poor 
inspection of the factories and the result is a lack of incitements for the companies to improve 
their environmental behaviour [Int. 3]. The regulation is actually so weak that no companies 
are forced to change behaviour, even though most of the companies have the proper 
equipment to treat their pollution or easily could get it for low costs [Int. 5]. One reason is 
limited resources for environmental regulation and another reason is problems with 
corruption, but on paper the legislation is up-to-date as most standards are copied from 
Western countries [Int. 6]. With thousands of companies the monitoring costs are simply too 
big to control all companies [Int. 7]. 
 
In the cases where companies are caught and sanctioned by the factory inspectors the 
penalties for breaking the environmental standards are very small [Int. 6,7,9,10, & 14]. The 
size of the penalties are not big enough to scare the violating companies, as the size of the 
penalties often are smaller than the costs that can be saved on operating their treatment 
facilities properly. Again corruption is a large problem, because many companies can bribe 
their way out of the problems.  
 
Almost every interviewee believed that a stronger enforcement would force more companies 
to explore cleaner technologies and that way increase the interest in environmental 
management. However, it would be important to establish a stronger regulation as a “stick and 
carrot” system, where a stronger enforcement is followed up with alternatives. As an example 
it should be easier for the companies to get access to cheaper loans and time must be given to 
help the companies in trouble, before they are sanctioned [Int. 10 & 14].  Nevertheless, if the 
enforced companies refuse to explore these alternatives and co-operate with the regulating 
authorities, then the stick must be provided with hard sanctions. 
 
6.1.3. Public Complaints  
 
Public complaints can also put a pressure on polluting factories. The public can complain to 
the local authorities if they are unsatisfied with the environmental behaviour of a company. 
When the local authorities receive public complaints they will either pass them on to the PFC 
or DIW, depending on the size of the problem, and they will send inspectors to investigate the 
complaints. In these cases PCD can also investigate the complaints and check the size of the 
environmental problems. [Hansen et. al. 2000] 
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Most of the public complaints are passed on from PFC to DIW and the complaints are then 
handled at a central level. Thus, it can take a long time before any action is taken. However, 
better public awareness about environmental issues will, in the end, put a pressure on local 
industries to make changes. In general the public has gained much more influence and power 
in Thailand today compared to just 10 years ago. Today the public form groups and 
demonstrate when they are dissatisfied and this is quite new in Thailand [Int. 15]. With the 
latest constitution in Thailand it has become easier to speak up and it has especially benefited 
the NGOs who easier can take upon their interests [Int. 15].  
 
When public groups complain they often draw media coverage and that way it influences the 
industry to think more about their behaviour and in the same time the most polluting 
companies are exposed in public.  
 
6.1.4. Decentralisation and Local Capacity Building 
 
Today there is a lot of focus on decentralisation in Thailand. Most of the power to regulate the 
industry is placed at ministerial level and only recently has some of this power been given 
away to PFC. Several of the interviewees saw the centralised system as a barrier to local 
development of CP, because it causes a lack of local capacity for handling such development. 
Today few people at local level are educated in issues about CP and the local authorities 
completely lack people educated in industrial issues and techniques [Int. 10]. 
 
Most of the officials working in the provinces are selected at central level in Bangkok. Here 
they report their work back to Bangkok and if you want to get promoted you have to obey the 
central policies, even though you may disagree in a local view. This often obstructs local 
initiatives. [Int. 15] In the same time the officials are often moved around from province to 
province. So that specific knowledge about local conditions has to be regained over and over 
again, which is damage to the local capacity building [Int. 15].  
 
However, a lot of resources are today spent on building local resources, as it is planned to 
decentralise the environmental regulation over the next 10 years [Int. 3]. As an example it is 
planned that the local companies in the future shall apply for their production license with the 
local authorities, instead of DIW at central level, and it must be renewed every year. This 
should help to keep a better overview and control of the industry, because the local authorities 
are closer to the factories and the local business networks. [Int. 3 & 10] On the other hand, the 
legislation is not constructed to be handled at local level, or to place the power away from 
Bangkok. It will take time to change the legislation, but more important, it will be a battle for 
power between the central and local administration. [Int. 10] 
 
CP capacity building has until now mostly been conducted in DIW and PFC, as described in 
chapter 4, but local officials from the provinces have also been invited to these training 
sessions. This is important to reach the local SMEs, as people in the local administration pose 
a lot of knowledge about the local industry and have many good connections. If the local 
officials took more part in the regulation these connections could be much bettered utilised in 
the regulation of the local companies and to promote CP. [Int. 10] 
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6.1.5. Missing Stakeholder Co-operation 
 
Many different stakeholders are involved with development of CP in Thailand, both national 
and international, and a lot of resources are allocated for this purpose, spread out on different 
projects. A problem is to establish a better co-operation between these stakeholders, to 
prevent overlaps and to better utilise the available resources. A reason is the different interests 
of bi-lateral donors that compete to establish technology transfers from their home countries 
to Thailand. Another serious problem is the lack of co-operation at institutional level between 
e.g. the ministries of MOI and MOSTE.  
 
First, recently DIW has developed their CT-policy and there is as yet no political framework 
for development of CT/CP across the different ministries in Thailand. With a common 
framework implemented at all levels of the government it would be easier to control the 
available resources and at the same time it would increase the pressure on the industry to 
adopt CP. However, the co-operation between the ministries is often very poor. Every 
ministry thinks of them as a kingdom and is afraid to loose power [Int. 7]. That way, it is 
difficult to co-ordinate the work of e.g. PCD and DIW, and instead each department define 
their own CT-policy and initiate projects that overlap each other [Hansen et. al. 2000].  
 
With a better co-operation more resources could be found to help develop SMEs and initiate 
better projects. In the past little have been done to help SMEs, except market protection 
through tariff policies, and when projects were carried out they were seldom followed up. One 
interviewee named it Perd-Ped projects, which can be translated as on-off projects, to 
illustrate that few government projects have sustained after the project period is over [Int. 15].   
   
6.2. The Business Network 
 
The business network mainly consists of the relation to suppliers and customers. It also 
includes contacts to consultants, trade organisations, and standardisation institutions (e.g. 
ISO).  
 
6.2.1. Supply Chains 
 
SMEs in Samut Prakarn are mostly part of bigger supply chains. They typically produce spare 
parts for larger productions such as cars, motorcycles, electronic equipment, plastic products, 
clothing, leather products, etc. It is a production culture where your marketing conditions very 
much depend on the supply demand of larger companies and as supplier you must spent a lot 
of time looking for new customers [Int. 4]. Larger companies can push their suppliers to 
change technology to improve the quality of the final product or to get a better environmental 
profile [Int. 3].  
 
This is the case for one company interviewed in the first round, which is a typical SME 
located in Samut Prakarn. This factory produces rubber parts for electronic equipment, 
electrical appliances, automobiles and motorcycles, pharmaceutical and medical devices, and 
parts for industrial equipment. They operate as a supplier for large productions, where 
examples of their customers are Toshiba and Sony. In the recent years they have experienced 
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that customers from large international companies want to inspect their working conditions 
and environmental behaviour before they agree to buy their products. As a consequence they 
have adopted ISO 9002 and will seek to get ISO 14001 within two years to secure their 
competitiveness. Otherwise, they can easily risk to loose customers like Toshiba and Sony, 
because they easily can find other suppliers. [Int. 4] 
 
Another example is the tanning industry. A few years ago all tanning industries in Thailand 
used chrome in the tanning processes and most companies argued that it was not possible to 
change their production methods. Then large companies as Nike and Reebok demanded 
chrome free leather for their shoe productions and today nobody uses chrome in the tanning 
industry. [Int. 5] Large companies have a lot of power to affect the technological development 
of smaller companies.   
 
In the Federation of Thai Industries (FTI) it has also become normal to see larger companies 
offering smaller companies assistance. They are interested in their development, because most 
of the smaller companies are suppliers for them, and it is in their interest to get better 
products, including not only quality but also environmental issues. At the moment FTI seek to 
promote what they call the Concept of Mentoring, where the larger members of the federation 
try to help the smaller members in their sector, with e.g. technical assistance and development 
of CP. [Int. 9]  
 
6.2.2. Awards and Standardisation  
 
Despite larger companies push their suppliers to produce products of better quality and to 
improve their environmental performance, it can be difficult for smaller companies to prove 
their investments in new technologies. The problem is lack of acknowledgement. Large 
companies can afford to invest in standards, such as ISO 9002 or ISO 14001, but this is not 
affordable for smaller companies and difficult to achieve with small investments [Int. 9]. If it 
was possible for smaller companies to obtain some kind of certificate to acknowledge their 
investments in CP, it would be possible to attract the interest of more companies, but at the 
moment there are no alternatives at national level in Thailand, except the international ISO 
standards [Int. 9].    
 
That way, several of the interviewees were interested in a certificate for environmental 
management at SME level, to award the front-runners among the smaller industries in 
Thailand [Int. 6,7,9,10,11, & 14]. Today they often experience that managers are disappointed 
when they find out how difficult it can be for smaller companies to reach the standards of 
ISO, and it is a barrier to the motivation for a continuing development of CP. In this case a 
national certificate could function as the first step to an ISO-certification, and to mark the 
progressive companies. It must be said that ISO is highly respected in Thailand. When you 
drive along the roads in the industrial areas, the companies with ISO certifications will have 
big signs in front of their factories, showing the ISO emblem, and ISO certifications are used 
a lot in public commercials, both in newspapers, television, road commercials, and even in the 
cinemas.  
 
In parallel progressive companies should be given better privileges to develop their 
technology [Int. 9]. Incentives to implement CP could be awarded with tax reduction or 
cheaper interest rates on public loans. Loans allocated from the environmental fund, via SIFC 
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to SMEs, could be granted with lower interest rates on investments in CP than on loans 
granted for end of pipe solutions [Int. 14]. That way, it would become more attractive to 
implement environmental management and thereby easier to get the interest of the SME-
managers.  
 
6.2.3. Poor Access to Consulting and Financial Support  
 
In chapter 5 it was described how many family businesses are reluctant to make changes and 
seldom make long-term investments. However, the problem is not only related to the internal 
management of the companies, but is also caused by poor access to consulting and financial 
support for SMEs.  
 
Still few people are specialised in CP in Thailand and there are not enough people with 
technical skills to cover all industrial sectors. It makes it difficult for smaller companies to get 
external consulting and it is expensive to hire private consultant firms, which many SMEs 
cannot afford. In the same time many private consultants work as salesmen, trying to sell new 
equipment, and their focus is rather on hardware development than re-organising the 
management and introducing training programmes. [Int. 5 & 9]  
 
To adopt CP it will be crucial for most SMEs to have access to external consulting. It is 
difficult enough to create a continuing development of CP in companies that once have been 
involved in development projects, and it cannot be expected that companies that are 
deadlocked in an old technological trajectory can break the circle without external help. Thus, 
the present situation is not only a result of the choices made by the SME managers, but also a 
result of the conditions created by past political decisions, in the form of e.g. tariff policies, 
poor environmental regulation, and lack of access to financial support.  
 
The last issue is an important problem. Investments in new technologies demand access to 
economic resources, which can be difficult for SMEs. There are only limited offers or 
possibilities for SMEs to loan money in commercial banks, as the banks are afraid to get 
involved with SMEs. Most banks consider it as bad business and too risky to deal with SMEs, 
because there is too little profit to make on small loans and it is insecure. [Int. 5 & 8] The 
interest rates are simply too low to justify smaller loans [Int. 14].   
 
The first-secretary from the Tanning Industry Association described it as difficult to loan 
money from the banks as they are afraid of loosing their money with the SMEs. The banks 
will check the conditions of your labour, your management expertise, safety conditions, 
financial resources, and environmental behaviour, before they agree on a loan and it is almost 
impossible for smaller companies to fulfil all demands. Everybody say the SME managers 
must start to make long-term investments, but this can be problematic with limited finances. 
[Int. 11] 
 
Nevertheless, it has today become possible for SMEs to loan money in the Small Industry 
Finance Corporation (SIFC). In Thailand two corporations can provide financial loans for the 
industry, SIFC and the Industry Finance Corporation of Thailand (IFC). SIFC fund loans for 
SMEs from 500,000 to 50,000,000 baht (In the future it will become 100,000,000 baht) and 
the IFC provide loans for large companies with a registered capital of maximum 200,000,000 
baht. The purpose of SIFC is to finance investments for SMEs who lack financial resources. 
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SIFC is funded by the Thai Government and is under supervision of MOI and the Ministry of 
Finance. SIFC started with a yearly budget of 5 million baht, but have today a budget of 2,800 
million baht. [Int. 8]  
 
SIFC is a non-profit organisation, but will in the next year transform into a bank. When SIFC 
provides a loan they monitor the credibility of the company, which includes a check of their 
management capacity, equipment status, and an overview of the company’s financial 
resources. Further, they will mark the company’s experience and number of customers. The 
biggest problem is often to get an overview of the financial resources as many companies 
have two accounts, one to show the tax office and one to hide the surplus. Also a lot of 
companies lack capability of doing a proper accounting, so often SIFC must evaluate the 
whole business. [Int. 8] There are normally three types of cases, when SMEs apply SIFC for a 
loan. 1. Establish new business 2. Improve or expand the old business, or 3. Loans for 
working capital. As mentioned in chapter 5 many SME-managers just want to loan money to 
get working capital and it has actually been difficult to get enough applications or find 
acceptable projects to spend the yearly budget. However, SIFC is only two years old and have 
not yet fully established their name. Thus, there is a lot of potential for SMEs who want to 
apply for loans in the future.  
 
The budget of SIFC is allocated by the environmental fund. The fund was established in 1992 
to allocate government funds for environmental projects. Since 1992 most of the funds have 
been allocated for building local wastewater treatment facilities; and recently the fund has 
started to allocate money for SIFC and IFC. Over the years the funds have increased, but it 
has lacked in requests for loans. The government has mainly been interested in funding local 
projects, but local politicians/officials have been scared of taking loans in the fund. They are 
afraid to loose votes because it will increase local taxes when they start to pay the loans back. 
[Int. 14]  
 
With allocation of resources from the environmental fund to SIFC it has become easier for 
SMEs to loan money, but it is important to notice that SIFC loose money every year, because 
it still not is profitable to make small loans. [Int. 14] 
 
6.3. The Network of Knowledge 
 
In this section I will describe the network of knowledge. I will present some of the 
possibilities the companies have in Samut Prakarn to gain new information and describe how 
the SMEs can network with each other. I start this section with a presentation of the Thai 
education system to draw parallels between the barriers to development of CP and the lack of 
modern learning concepts in Thai schools. 
 
6.3.1. Education in Thailand 
 
The Thai education system comprises 4 levels, namely pre-school education, primary 
education, secondary education, and higher education. The pre-school is provided for 3-5 year 
old children and the primary education is provided for children aged 6-11. The secondary 
education is divided in two periods of three years and higher education is the level of 
colleges, universities, or institutions for specialized studies. In Thailand it is normal that 
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contract workers only have primary education. It is simply too expensive to get a higher 
education, which many families cannot afford.  
 
In the latest education reform Thailand have implemented new learning concepts, such as 
learning by doing, class participation, student-centred learning, and analytical thinking, but in 
practise both teachers and students have difficulties in implementing these and have no idea 
how to make the concepts work. [Bangkok Post, 10/5 – 2001] The aim is to enhance two-way 
learning in the classroom to produce a new generation of students with analytical skills. Until 
today the students have been taught to be passive and obedient, and ultimately respectful to 
teachers. With this mind-set, memory skills are valued over imagination. A problem is the 
teachers who are themselves the products of an even stricter old-fashioned education. For 
them it is difficult to visualise a classroom where the students are the main players. [Bangkok 
Post, 10/5 – 2001] 
 
The journalist of the above-referred article characterised the Thai education system to be very 
disciplined [Int. 13]. You have to obey your teachers and you do not question their teaching. 
That way, the students expect the teaching to come to them and do not search information 
themselves. It is one-way learning in large classrooms with up to 200 participants and it is 
almost impossible for the individual student to speak up. Nevertheless, despite the problems 
of limited time and overcrowding, the fundamental issue is that students have never been 
taught to share their thoughts in the classroom. In other words, class participation has never 
been part of Thai learning culture and most students prefer to keep their heads down to avoid 
having to share opinions. [Int. 13] 
 
In general some of these problems can be compared with the difficulties many SMEs 
experience with development of new management procedures and innovation of new 
technologies. An issue is the lack of two-way communication. The hierarchic management 
structure in the family businesses reflects the situation from the classroom, where students 
have to obey their teacher and seldom are asked for personal opinions. Thai students have 
developed poor skills to participate in procedures like brainstorming, team building, and 
general employee involvement, all issues with importance to the CP-assessment described in 
chapter 3. No one conflicts with the manager’s opinion or confronts him with other 
suggestions, or the other way around no workers expects to get asked for their opinion. It 
could be a reason for the slow development of CP, which demands participation at all 
employee levels in the company. As long as the teaching favourites memorising skills there 
will be a lack of graduate students with analytical and creative skills. [Int. 7 & 13]  
 
However, there are also a lot of strengths in the Thai education system. It is very organised 
and easy to work with. At the same time it is a privilege to study in Thailand and the students 
have a lot of expectations. If you can keep their enthusiasm they are hard working, with a lot 
of potentials, but they will loose the enthusiasm if they just have to sit and listen. [Int. 13]  
 
Under this subject it can be mentioned that many SMEs in general have problems in getting 
access to educated people. In Thailand it is difficult for smaller industries to hire well-
educated people, with managerial and technical skills. Engineers and business students have 
normally undergone long educations and they will be too expensive in salary and that way 
mostly available for larger companies. With concern for the size of SMEs in Thailand an 
interviewee suggested that more “medium-long” educations should be established at 
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universities and technical schools, so it also would be possible to hire people with 3-4 years 
education to make them more attractive for SMEs. Such educations could then include CP 
knowledge and environmental management in the education programme and make it easier to 
establish a change of mindset in the companies. He called it CP for cheaper money. [Int. 2]  
 
6.3.2. Industry Associations  
 
A source to new information is industry associations. In Thailand most industry sectors have 
their own association typically organised under the Federation of Thai Industries (FTI). FTI 
function as an umbrella organisation holding industrial clubs from almost all sectors in 
Thailand. FTI has more than 5000 members, but mainly larger companies. [Int. 9] Only a 
limited number of the Thai SMEs are organised in formal industry associations, even though 
many SMEs are associated to informal networks (I will return to the issue of informal 
networks in the next paragraph). Therefore, it has been difficult to reach the SMEs through 
these networks and CP-information provided through FTI has that way mainly reached larger 
companies. [Int. 9] Industry associations have nevertheless been identified as a possible way 
to spread information into larger industry networks and for example DIW is planning to 
increase their co-operation with industry associations. Industry associations have a lot of 
influence and they can more easily speak with their members. The companies are not scared 
away, when they are contacted by people from their own association, compared with now 
when they are contacted by government officials [Int. 5 & 9] The problem is the low 
membership of SMEs. Many SMEs are afraid of co-operation with other companies because 
they fear to give a way ideas and knowledge to their competitors. However, if more SMEs 
joined the industry associations they could gain resources through the co-operation with other 
companies and receive a lot of new information. Within these networks the companies can 
exchange experience and make deals with each other. [Int. 3,4,5,6,7,9,10,11, & 15] 
 
6.3.3. Street Clubs 
 
Despite the majority of SMEs standing outside of formal industry networks, many smaller 
industries are associated with informal networks and street clubs. SMEs have in their local 
communities formed social and professional networks, where they can exchange experience 
and join resources [Int. 4,5,6,7,9,10,11, & 15]. Typically these networks are based on social 
relations, often across different sectors, and are normally demarcated to a single street, 
community, or an industrial park.    
 
An example is the street club of Shukhumvit Road. Here many different SMEs have joined a 
network, where almost all companies in the road are represented. In this network they 
frequently arrange meetings, where the managers meet to discuss their daily problems and to 
co-operate on how to solve them. The SMEs often experience the same problems and have a 
lot in common despite they have different productions. The street clubs are also a way to 
strengthen the power of negotiation. When, the local companies join forces it make it easier to 
get heard in the community [Int. 10]. Another example is the network of the Subcontracting 
Promotion Club (SPC). During a seminar in the BOI a group of managers and friends 
discussed the possibilities for helping each other with development of their companies. They 
decided to form a club for SMEs in the rubber, plastic, and steel sector, where it should be 
possible for the members to gain benefits through contracting and exchange of ideas and 
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knowledge. When SPC was founded 80 companies joined the club in one week, which now 
have existed for two years. The main activity is to arrange meetings every second month. At 
these meetings a committee report about new developments in their sectors and open house 
discussions allow everybody to comment with their ideas. Further, the committee engage 
people from outside to lecture about issues like business management, economics, and CP. At 
these meetings it is normal that 40-50 of the companies are represented. [Int. 4] 
 
It is interesting that so many companies obviously are members of informal networks. These 
networks represent a large potential for spreading CP-information and that way reach a larger 
number of companies, with less resources. In the pilot approach a lot of resources are used to 
contact the companies one by one and they often get scared away. Through a committee like 
the one in SPC, it would be easier to get the interest of a whole network, and maybe also a 
better motivation if the clubs own representatives present it. [Int. 5] An interesting thing with 
the SME networks is often that they copy each other. If one company develops a new idea 
other companies will notice and do exactly the same. [Int. 7] Often it is also a matter about 
identifying the social leader in a group of related managers, because if this person is 
convinced to implement CP, other managers will be much easier to motivate. [Int. 15] In this 
case it should be mentioned that it demands a lot of experience to work with such networks 
and social relations. A little mistake, or misunderstanding can easily destroy the connection 
with the whole network. [UNEP, roundtable discussion, 26/1-2001]     
 
6.3.4. Customers and Research Relations 
 
The network relations described above are properly the most important for Thai SMEs. 
However, as described earlier the relation to customers and suppliers are also of great 
importance. Knowledge can be shared between companies in Partnerships, where e.g. SMEs 
deliver spare parts for larger productions. This was the example of FTI, where larger 
companies mentored for the smaller companies in their respective sectors, but this can of 
course only happen if the larger companies see it as an interest for their own business.  
 
It is more difficult to see the relation between public and private research institutions and 
smaller industries. Here there is mainly a relation through public programmes, such as the CP-
programme in DIW, but it is rare to see co-operation between SMEs and e.g. universities. 
NGOs get a bigger and bigger role in the community work and have a better co-operation 
with the industry today than just 10 years ago. Nevertheless, there is still a limited contact 
between SMEs and public institutions.   
 
6.4. The Social and Cultural Network 
 
The social and cultural network is less tangible than for example the regulatory network. The 
social network naturally composes of families, colleagues, and close business relations, but 
the cultural network cannot be defined into actual stakeholders. This is more the influence of 
traditions and norms and how these affect the industry or the other way around. They can play 
a role in the daily decision-making and what seems as a rational choice to the local manager 
will maybe not seem rational to a stakeholder of a foreign culture and vice verse.  
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Many of these traditions and norms are already described in this thesis, but briefly I will sum 
up the most important issues with embossed printing.  
 
• Corruption: In Thailand corruption is a large problem, but widely accepted in the form of 
Sin Nam Jai. With concern for environmental regulation it is normal to bribe public 
officials to avoid fines and close downs and corruption is that way regarded as a large 
barrier to development of a better environmental performance among Thai industries. [Int. 
3,5,6,7,8,10,14, &15]  
• Fear of Authorities: Many industry managers share a fear of public officials because 
contact with the authorities often involves law enforcement and corruption money. That 
way it has shown to be easier for private stakeholders to get in contact with the industry as 
most companies are sceptic to co-operation with public authorities. [Int. 3,5,6,7,8,10, & 
13] 
• Fear of Conflicts: In the Thai society you try to avoid conflicts. You do not criticise 
others work and knowledge accumulation is very positivistic. Thais do not try to question 
what they already know, but stick to their old knowledge [Int. 13]. The fear of conflicts is 
also seen in connection with social acknowledgment. It is not normal to question the work 
of superiors and most management is a one-way communication. [Int. 2 & 13]  
• Fear of NGOs: In Thailand many people have had a negative impression of NGOs. In the 
past NGOs have seemed to represent the people who are against progress and have caused 
a lot of trouble in demonstrations. The industry has also experienced NGOs as people who 
are against progress, when NGOs demonstrate against environmental problems and 
expansion of industrial sectors. When NGOs are involved in CP projects some companies 
get scared away because of earlier impressions. However, in the newest constitution of 
Thailand it has become easier to speak up and demonstrate in public and it has benefited 
the NGOs a lot. They have won more respect in the local societies and today many NGOs 
are well-respected stakeholders in different CP projects. [Int. 9 & 15] 
• Critical and Analytical Thinking: The teaching form in Thai schools do not foster 
critical and analytical thinking when the students only are taught to memorise the 
teacher’s knowledge. It is a barrier to participation of the work staff in the implementation 
phase of CP and even the manager’s lack in creative and analytical thinking. [Int. 13]  
• Social Acceptance: Social acceptance is important in the Thai culture. In Thailand people 
are very proud and social acceptance among colleagues and friends is important to your 
status. It is also important to have a high status in the local society and it can be utilised to 
promote CP. If a company can present a success story with implementation of CP it can 
be used to get the interest of other managers in the local network because it gain their 
respect. Social relations are therefore a good opportunity and means to spread CP in local 
communities and that way utilise informal networks. [Int. 6 & 9]  
 
6.5. Summary  
 
This chapter has demonstrated the theory in figure 1 that SMEs are affected by a number of 
stakeholders in their daily production, and further it has been described how a number of 
these stakeholders have an influence on their capability to develop CP. What is most 
interesting is to see that many SMEs have relations with other companies, either through 
formal on informal networks, and that these networks play an important role in their access to 
knowledge and information. It is also interesting that the social and cultural network seems to 
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influence the business management of SMEs a lot, which is important to understand for 
foreign stakeholders who work with CP development in Thailand. What is clear to business 
decisions in the western world is maybe not so clear in a Thai context. In the next chapter I 
will make a partial conclusion to research question 1 upon the results I have presented in 
chapter 4, 5, & 6.   
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Chapter 7: Part Conclusion and Design of Case Study 
 
In chapter 4, 5, and 6 I have presented the barriers and possibilities to development of CP 
among SMEs in Samut Prakarn, based upon the empirical findings from my first interview 
round. The first part of this thesis has mainly focused on the reasons for the low uptake of CP 
among SMEs and relates to the first research question in the introduction. In this chapter I 
will make a list of my preliminary conclusions, with background in the previous chapters, 
both to answer research question one and to generate key concepts to be studied in the case 
study to answer research question two and three. In table 5 I list all the relevant barriers and 
possibilities found at present stage. Table 5 has three columns. One to list the barriers and 
possibilities, one to comment on their size of problem or potential, and finally one to suggest 
feasible interventions.      
 
7.1. List of Part Conclusions 
 
Identified barriers and 
possibilities to development 
of CP among SMEs at 
present  
 
Temporary conclusion to 
the size of barrier or 
possible CP-potential  
Provisional suggestions to 
feasible intervention 
 
Internal Barriers to CP 
 
 
Size of Barrier  
 
Possible Intervention 
Most SMEs are operated as family 
businesses, with a hierarchic 
management structure, where 
business very much is influenced 
by old family traditions and social 
relations. They are known to be 
sceptical/reluctant to outsiders and 
avoid co-operation with public 
authorities.  
Large: Because of their reluctance 
to authorities it is difficult to 
establish contact with family 
businesses and they are difficult to 
co-operate with, because you easily 
insult their pride if you point out 
problems. You need to understand 
their traditions and way of thinking 
and it take a lot of experience to 
motivate these companies.  
• Co-operate with larger firms to 
make them push their suppliers 
for better quality and 
environmental friendly 
products.  
• Use industry stakeholders as 
speaking tube, such as 
industrial clubs, so the 
industries own people present 
CP and not the authorities.   
Many SMEs are in shortage of 
working capital, which is a barrier 
to long-term investments. Most 
investments are made short-term, 
typically, with a payback period 
less than 12 months, and without 
longer payback periods it is 
difficult to implement CP, except 
good housekeeping.    
Large: Continuous development of 
CP demand access to financial 
resources, which today is difficult to 
get for SMEs. Good housekeeping 
has shown to be a low-cost 
investment; often with good 
benefits, but without capital many 
companies never advance to a 
higher level of CP, because of the 
long payback periods.  
 
 
 
 
 
 
 
 
• Create better access for SMEs 
to financial resources. 
• Offer cheaper interest rates on 
loans for investments in CP.  
• Spent more resources in CP-
projects on educating the SME-
managers in long-term 
planning. 
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The hierarchic management 
structure in SMEs involves one-
way communication, where the 
manager takes all-important 
decisions and other employees are 
seldom asked for advice.  
Large: Because the workers on the 
floor often pose a lot of knowledge 
about their production routines. A 
successful implementation of CP 
demand two-way communication, 
where all employees in the company 
participate, to create a feeling of 
responsibility and motivation. With 
better communication and 
participation of all employees 
knowledge about the production at 
all levels will become available for 
the management to identify new 
CP-options.    
• Create CP-teams in the 
companies, with participants 
from all levels in the 
production.  
• Provide CP-education for all 
employees in a company. 
• Create CP-games, where the 
production workers can suggest 
options to e.g. energy and water 
savings etc. where the best 
options will be awarded.  
 
Few SMEs invest directly in R&D 
and only gain new knowledge 
through external stakeholders.  
Small: Most SMEs only produce 
spare parts for larger productions 
and it is easier for them to gain new 
knowledge through larger firms or 
industry networks than investing in 
their own R&D.     
• Create better access for SMEs 
to industrial clubs and industry 
associations. 
 
 
 
In many SMEs, especially family 
businesses, it can be a barrier that 
only few employees have higher 
education degrees. It makes it a 
problem to handle or search for 
CP-information, as well as other 
information.   
 
 
Medium: Well-educated people are 
expensive in salary, which make 
them expensive to hire for SMEs.  
The manager is often left alone with 
the responsibility for important 
decisions and actions in the 
business, and it is a full-time job, 
where he has little time left for 
searching new knowledge. With 
educated technicians it would be 
easier to handle CP, but also 
business educated people would 
make it easier to plan the long-term 
investment of CP.  
• Development of more medium-
long educations at universities 
and technical schools, to 
educate people that would be 
well educated but cheaper to 
hire after 3 years education 
instead of e.g. 5 years.  
• Develop better co-operation 
between the large firms and 
small firms in industry 
associations, so larger firms are 
mentoring the smaller ones.  
• Help the SMEs to utilise the 
tacit knowledge their workers 
already have about the 
production processes in the 
companies.  
In general the majority of SMEs 
operate outdated production 
equipment, which is difficult to 
upgrade, without radical 
investments, including CP. 
Medium: It will involve more than 
good housekeeping and incremental 
investments to upgrade the 
equipment of outdated productions. 
The barrier is to motivate the 
managers into larger investments, 
which, as described, can be difficult 
with lacking access to cheap loans.  
• Demonstration of CP-options to 
show the economic benefits 
(pilot projects). 
• Good housekeeping 
programmes. 
• Arrange company visit among 
the members of industrial 
networks, to see each other’s 
productions. 
• Strengthen the public 
regulation, through better and 
more factory inspections, to 
provide an incentive to improve 
the industry’s environmental 
behaviour.   
• Better amortisation periods for 
investment in new equipment 
(write-off-period) (tax break) 
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Production workers can be 
reluctant to CP because they are 
afraid of loosing their jobs due to 
automation or simply because they 
are left out of the implementation 
process and that way lack in 
understanding of the changes. 
Small: The lack of participation 
from other employees than the 
management make it difficult to 
create continuing development of 
CP, especially if the workers oppose 
CP because they lack in awareness 
about the new changes.   
• CP-education/training of 
workers. 
• Participation of employees 
from all levels in the 
production in CP-teams. 
 
Internal Possibilities to CP 
 
 
CP-Potential  
 
Possible Intervention  
Most SMEs operate with self-
learned know-how and develop 
their business after learning-by-
doing. They have a lot of 
knowledge about their own 
business. 
Large: The managers have built a 
lot of knowledge and they are 
“experts” within their own 
productions, and their knowledge 
can be used to identify CP-options, 
if just they are motivated to 
implement CP.   
• Implement worker participation 
to demonstrate the available 
knowledge within the company, 
including the knowledge of the 
management. 
Good housekeeping can 
demonstrate the concept of CP and 
show the economic benefits of 
saving resources. 
Large: Good housekeeping is often 
a low-cost investment and easy to 
implement. Because of the low-
costs it is easier to get the interest of 
the SME-managers, who feel 
motivated because of the fast 
economic benefits. 
 
 
 
• CP-education/training of 
workers. 
• Develop checklists and 
manuals in good housekeeping 
to use in the daily production. 
• CP-games, with awards to best 
ideas and CP-options.  
With outdated production 
equipment it is actually easy to 
demonstrate benefits of CP.   
Medium: In most cases the 
motivation for implementing CP is 
to save resources and improve the 
economic benefits. Outdated 
production equipment has a high 
consumption of raw materials, with 
a high output of waste and 
emissions. That way, it is easier to 
demonstrate economic benefits with 
implementation of new technology, 
which attract the interest of the 
management for continuing with 
CP. 
• CP-demonstration in CP-
programmes. 
• Development of CP-manuals.  
 
External Barriers to CP 
 
 
Size of Barrier 
 
Possible Intervention 
The public environmental 
regulation is weak and the industry 
lack incitements to develop better 
environmental performance.  
Large: It is a huge problem that the 
individual company seldom is 
inspected by public officials and 
that it in some cases are possible to 
bribe the inspectors to avoid fines or 
closedown. A weak regulation 
makes it difficult to promote 
environmental management, 
because the companies have no 
incentive to improve their 
behaviour.  
• More resources for regular 
factory inspections. 
• Impartial factory controls by 
extern consultants to avoid 
corruption among factory 
inspectors. 
• Public ranking of the 
companies’ environmental 
performance according to the 
factory inspections.  
• Integrate CP-policies across all 
ministries in Thailand.  
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With poor access to financial loans 
it is difficult for SMEs to raise 
money for larger investments in 
new technology. Today most 
financial institutions are afraid of 
giving loans to SMEs.  
Large: Lack of access to loans for 
new investments is a large barrier, 
because it is difficult to promote 
long-term investments in CP-
programmes, when SMEs lack in 
finances.  
• Promote SIFC to the SME-
sector. 
• Provide government funded 
loans with low interest rates on 
CP-investments.  
• Amortisation periods 
It is difficult for SMEs to get 
access to consulting, when they 
want to invest in new technology 
and CP, and often consultants are 
more focused on selling hard-ware 
than advising the companies how 
to implement CP on long-term 
basis. 
Medium: Implementation of CP is 
an ongoing process, where it can be 
difficult for firms with lack of 
technical resources, to identify the 
most suitable solutions without 
extern consulting. Consultants are 
often expensive and mostly 
available for larger firms.  
• CP-capacity building at local 
level. 
• Better use of local consultants 
in international CP-
programmes. 
• Public CP-advisers. 
If more SMEs were members of 
established industry associations, 
they could gain access to new 
information and exchange 
knowledge with other companies.  
Small: It is a barrier that few SMEs 
are members of formal industry 
associations, as these industry 
networks can be used to promote 
CP. On the other hand, most SMEs 
are part of informal networks; the 
problem is to make these networks 
available for extern stakeholders to 
reach the member companies. 
• Create R&D/CP-networks for 
SMEs. 
• Cheaper membership rates for 
SMEs in formal industry 
associations.  
Corruption makes it easy for 
companies that violate the law to 
avoid public regulation, because 
factory inspectors sometimes are 
bribed to look through fingers with 
pollution problems. 
 
 
Large: The wide acceptance of 
corruption in Thailand is a large 
barrier to improvement of the 
industry’s environmental behaviour, 
because it is cheaper to bribe the 
inspectors than to prevent sources 
for pollution. 
• Inspection by partial 
consultants, so third part are 
used to double check. 
• Protocol public complaints to 
make the violators of 
environmental legislation 
visible.  
There is a lack of CP-knowledge 
among public stakeholders, which 
make it difficult to advise the 
industry and to implement a CP-
policy. Many officials still 
favourite end of pipe solutions, 
often because it is easier to gain 
corruption on control of such 
facilities.   
Medium: Within the government it 
is first recently that a CT-policy has 
been implemented to promote CT in 
public regulation. Still, few people 
have proper awareness about this 
concept and with a bigger 
awareness it would be easier to 
develop new ways to advise the 
industry and implement CT as part 
of the regulation.  
• Continue CP-education 
programme within DIW. 
• Local CP-capacity building 
through training programmes. 
• Participation of local resources 
in public CP activities.  
Poor co-operation between CP-
stakeholders (both public and 
private) cause overlaps and in-
sufficient utilisation of available 
resources. Overlaps also cause 
confusion among the industry and 
makes it more difficult to get the 
interest of the companies.  
Small: With better co-operation 
between CP-stakeholders the 
available resources would be 
bettering utilised and overlaps 
prevented. Better co-ordination 
would make it easier to reach more 
industries, because of less overlaps, 
and avoid a confused industry due 
to the large use/variety of different 
terms and concepts.  
• Develop database with list of 
all CP-stakeholders and CP-
activities. 
• Create a forum/network with 
stakeholders from the 
government, private 
organisations, NGOs, and the 
industry to discuss common CP 
goals and strategies.  
• Develop mainstreamed 
terminology.     
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It is difficult for SMEs to get 
small 
 
ation.    
Medium: For many companies 
l 
le 
 motivate 
Develop CP-certificate for 
oals 
• ards for good 
s.
acknowledgement for their 
investments in CP, because 
investments not are enough to gain
recognised standards or 
certificates. It kills motiv
implementation of environmenta
management is a way to improve 
their image and thereby increase 
competitiveness. If it were possib
for SMEs to achieve some kind of 
certificate/award for their 
investments in CP it would
the managers to continue with CP, 
because it might make them more 
attractive as sub-suppliers.  
• 
SMEs, with forth-running g
to insure continuous 
development. 
Government aw
cases of progressive companie
Most public CP-programmes are 
he 
th 
ocal 
acity, 
• Make local politicians 
ts, e.g. 
 
handled at central level in the 
administration, and in general t
local capacity for CP-promotion is 
very poor. That is despite many 
industries have close relations wi
local politicians.  
Small: At community level l
politicians often have relations to 
the local business people and 
decentralisation of the CP-cap
could maybe help reaching the local 
SME-managers/business people 
through local networks. 
participate in CP projec
as ambassadors at competitions
and price awards.   
The lack of modern teaching 
e a 
ents only 
 
• Student-centred learning 
concepts in Thai schools, caus
lack of people with analytical- and 
creative skills, which is a barrier to 
innovation in the industry. 
Medium: If the new stud
learn to memorise old knowledge 
and never learn how to construct 
new ideas and theory, then it is a 
barrier to analytical and creative 
skills, which is needed to innovate
e.g. CP.  
• Class room participation 
Many industries are afraid of the 
-
ost CP-programmes in 
cult to 
l 
• Use industrial 
ns to take 
• es 
authorities and it is a barrier to co
operation between the public CP-
programmes and the SME-
managers.  
Large: M
Thailand are conducted in co-
operation with government 
institutions, such as MOI & 
MOSTE, and it makes it diffi
take contact to the industry because 
they fear to co-operate with public 
officials, as they are afraid what wil
happen if problems are discovered.   
 
 
 
clubs/associatio
contact to their members.  
Establish public CP-activiti
under “private organisations”. 
In Thailand people avoid conflicts, edium: With regard to the lack of 
er 
e 
• Implement worker participation 
• panies arrange 
ement 
especially with superiors, and no-
one point out wrong decisions or 
suggest better alternatives to e.g. 
the work of a SME-manager.  
M
“two-way” communication, this 
issue is an important problem, 
because even though the manag
tries to involve his employees in th
CP-process, they might avoid doing 
so to avoid conflicts.   
programmes. 
Make the com
social activities, like sports 
days, to make personal 
relations between manag
and workers. 
 
xternal Possibilities to CP P-Potential  
 
ossible Intervention E
 
 
C P
It has become easier to speak up in 
es 
ms, 
ts is 
Medium: These complaints put a • Publish lists of public 
•  of local 
public, after the new constitution, 
and today it is normal that 
neighbours to local industri
complaint over pollution proble
if they are unsatisfied with the 
behaviour of a company. The 
increasing number of complain
naturally caused by better 
environmental awareness. 
pressure on both the authorities and 
the industry to take action to solve 
industrial pollution problems. That 
way, public complaints force the 
authorities to strengthen their 
regulation, because the local 
community will keep highlighting 
the problem until it is solved.   
complaints. 
Public ranking
industries. 
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Because many SMEs operate as 
ty 
ies.  
Large: When larger companies 
heir 
 
 to 
• Use supply chains to introduce 
suppliers for larger productions, 
they are forced to live up to quali
standards and environmental 
standards set by larger industr
inspect new suppliers, to check t
working conditions, environmental 
performance, and the quality of 
their products, then it put a huge
pressure on the smaller industries
improve these issues.   
better standards for working 
conditions and environment.  
The foundation of SIFC will make 
 
d 
ing funds of • Involve SIFC as project partner 
• f 
it easier for SMEs to loan money 
for CP-investments, where it today
can be difficult for SMEs to get 
loans because the banks are afrai
of loosing money. 
Large: With the increas
SIFC it will become much easier for 
SMEs to loan money in the future, 
which should minimise one of the 
barriers to long-term investments.   
in new CP-programmes. 
Better commercialising o
SIFC.  
Despite that many SMEs stand 
m are part 
ge 
Large: If it is possible to identify 
t 
w 
s 
 been 
• Use local officials to identify 
 
  
outside formal industry 
associations, most of the
of street clubs or other informal 
networks, where they can exchan
ideas and knowledge.  
these networks and to get in contac
with them/get their trust, then it 
could be turned into a huge 
potential for promotion of ne
technology/CP, as these network
can be utilised to reach local 
companies, which would have
difficult to reach through formal 
contacts 
informal networks and get CP 
introduced to these networks by
their own people. 
In the local community social 
or 
 
If it is possible to 
o are 
r. 
 
acceptance is an important fact
and it can be used to promote CP, 
once industry managers with a high
social position choose to work with 
CP.  
Medium: 
convince SME-managers, wh
well-respected for their business in 
the local community or within local 
networks, it will make it easier to 
reach/attract other managers, 
because they look up to each othe
 
able 5: List of identified barriers and possibilities to CP among SMEs in Samut Prakarn. 
rom the list of preliminary conclusions above I will highlight a number of key words, which 
 Management 
ns 
 
s 
ation 
-doing 
? Knowledge 
 
 
s 
ty 
ers 
our 
? End of pipe 
laints 
 
 production 
ion 
T
 
7.2. Key Words and Key Concepts 
 
F
I find essential to my understanding of SMEs in Samut Prakarn and development of CP. From 
the key words I have developed three key concepts (figure 6,7, & 8), which I find of greatest 
importance to investigate in the following case study. The key words are:   
 
?
? Family 
? Traditio
? Hierarchic 
? Short-term 
? Long-term 
? Money 
? Benefits
? Access 
? Conflict
? Communic
? Know-how 
? Learning-by
? Education 
? Information
? Overlaps 
? Co-operation
? Street-club
? Networks 
? Local Capaci
? Sub-suppli
? Ownership 
? Outdated 
? Skills 
? Innovation 
? Behavi
? Pollution 
? Public comp
? Policy 
? Regulation 
? Good housekeeping
? Cleaner
? Awareness 
? Acceptance 
? Acknowledgement 
? Standardisat
? Awards 
? Motivation 
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Fi re 6: Key Congu cept - Management. 
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    Figure 7:  Key Concept - Knowledge. 
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Figure 8: Key Concept - Motivation. 
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• Treatment facil
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3. Do eal anyth  about the co terest and mo P? 
• E networkin
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7 ria’s with Relevance to the Questions for the Case Study  
 
Box 1 in the methodology presented a list of cri
were asked in the first interview round, and which guided the data c
conclusion. With background in this conclusion and the key concepts id
next box will present criteria with relevance to the questions for the case study, to help co
the needed data for answering research questions two and three. 
 
es it reveal anything about CPIE? 
• 
• Importance of CPIE 
Success of CPIE 
Why interest in CPIE  
es it reveal in m ur and im tation 
T f
• Customers 
• Use of raw m
ities  
• Technical standard 
• Implemented CP solutio
 
es it rev ing mpany’s in tivation for C
SM g 
• Benefits 
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• Acknowledgement  
• 
• Customer relati
 
4. Do n ma e
• licy 
• C ty 
• ange in resp sibilities (decentralisation of m
• entation 
• Change in communication  
• Employee participation 
•  po ities 
• 
ovemen
mmes 
mployees (CP awareness) 
• Know-how (employee participa
• Network involvement  
• Supply chain involvement 
• Local CP capacity 
t of CP? 
• Enough local capacity for a CP market 
• Continuing SME networking  
 
Environmental regulation 
ons 
es it reveal anything about changes i nt? 
• Property conditi
nagem
ons 
CP po
ement capacihange in manag  control/
Ch on anagement) 
How to organisation the CP implem
Experienced barriers and il
• Attitudes towards CP 
ssib
Customer demands 
 
5. Does it reveal anythin es or impr e? 
• Training progra
g about chang ts in knowledg
• Better educated e
tion)  
 
6. Does it reveal anything about the feasibility for sustainable developmen
• Economic benefits 
• Market demands for CP 
 
Box 2: Criteria for relevance of interview questions in case studies of CP progressive companies.  
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Chapte ner Production for Industrial Efficiency r 8: The Clea
Program; of CP implementation among SMEs in  A Case Study 
Samut Prak
 
So far I h   getting a general overview of CP development among SMEs 
in Thailand. s and possibilities, where the identified key 
words hav n and Motivation, as important 
elements a hai SMEs. With a starting point in these 
concepts I i rch and focus on a specific case of CP development, to 
study how a ies have been motivated and enabled to implement CP 
solutions. h on for Industrial Efficiency Program (CPIE) 
located in e  Prakarn. CPIE has apparently had success with promotion of 
CP to the local industry, based on voluntary commitment, which have lead to successful 
implem ting to study how these 
companies have organised innovation of CP, including changes in management and 
knowledge, to discuss how it has been possible to implement CP despite the barriers 
identified  e 
project has focused a lot on training and education, including worker participation activities, 
which sep tration projects with focal point on technical audits and 
h rd ware p
 
The case study is divided into two chapters. The first chapter is a presentation of the CPIE 
project, w c  their activities and results, based on interviews with 
managers  C e involved in the project. The second chapter 
present th mentation in seven companies, including a short 
presentation of each company (see appendix 4), with focus on the three key concepts above.  
8.1. The CPIE Project  
 
The CPIE Programme was initiated in December 1999, with a duration of four years running 
until October 2003 and with a budget of approximately US$6.5 million. The project was 
conceived by PCD, as part of building the central wastewater treatment facility Klong Dan in 
Samut Prakarn, to reduce wastewater from the Samut Prakarn industry11. The Thai 
Government through PCD funds the project, but it is important to notice that it is a non-
regulatory promotional programme. When CPIE first was initiated the staff made it a clear 
priority, to distance CPIE from PCD and the government, to avoid the local industry from 
being afraid of co-operating due to their fear to public officials [DUCED CT Field-Course, 
15/1-2003].  
 
                                                
arn.  
ave mainly focused on
It has resulted in a list of barrier
e e circled the key concepts Management, Knowledge 
to ddress in development of CP among T
 w ll now narrow my resea
  number of compan
 T e case is the Cleaner Producti
 th  province of Samut
entation of CP in a large number of companies. I find it interes
in the previous chapters. CPIE has also been chosen as a case study because th
ara
 im lementation.     
te it from past demons
a
hi h describe some of
in PIE and lectures made by peopl
e experiences of CP imple
 
 
11 The Klong Dan project is also known as the Samut Prakarn Province Wastewater Management Project. With 
funds from Asian Development Bank, the Japan Bank for International Co-operation, and the Thai Government 
the building of a central wastewater treatment facility shall make it possible for all companies in Samut Prakarn 
to connect to this facility, in order to minimise the outlets of industrial wastewater, which is estimated to account 
for more than 50 % of the total waste water in Samut Prakarn. The facility is almost finished today, but not 
without problems. Already the project is under investigations for corruption, and the financing has become three 
times as expensive as expected. [Informal discussion]    
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As a result the CPIE office has been located in Samut Prakarn, closer to the industry and away 
from the department of PCD in Bangkok. The CPIE Office has eight full-time staff members, 
six Thai consultants and two foreign CP professionals, plus a number of part-time staff, all 
from the private sector and with backgrounds in CP, projects financing, engineering, and 
rk with industries to assist them in achieving measurable 
ductions in water consumption, wastewater generation, and energy consumption. The 
 “20”: A 20 percent reduction in water consumption and wastewater generation 
rs); 
onsumption (aggregate for all members); 
on process is divided in two parts. In the first part the applying company just 
ave to fill out a form, which includes general information about their facility, such as 
location, size, type of business etc. In the second part the company are asked for more 
technology transfer [CPIE 1, no year].  
 
The objectives of CPIE are to establish a self-sustaining market for cleaner production 
technologies, services, and implementation activities and to endure a continuing development 
of CP once the current support for the programme ends. That way, the primary goal has 
been/is to introduce CP to the 5000 registered companies in Samut Prakarn and to ensure 
sustainability of the supply of CP expertise to interested industries. A key concept in the 
programme is voluntary commitment. The industry sign up voluntarily and must set their own 
goals for how much they will reduce their water and energy consumption, as part of the 
20/20+ programme. [Zatz, no year] [Int. 6]  
 
8.1.1. The 20/20+ Programme  
 
The 20/20+ programme is the focal point of CPIE. The 20/20 + programme is a voluntary 
commitment programme designed to assist companies in Samut Prakarn to reduce costs and 
improve their profitability, while at the same reducing waste [Int. 6]. The specific goal of the 
20/20+ programme is to wo
re
programme also encourages factories to initiate efforts aimed at achieving additional 
environmental benefits in appropriate areas, such as toxic chemicals releases, solid waste 
generation, hazardous waste disposal etc. [CPIE 1] The name of the 20/20 + programme has 
derived from the following goals set by CPIE: 
 
•
(aggregate for all membe
• “20”: A 20 percent reduction in energy c
• “+”: Implementation of measures aimed at achieving additional environmental benefits. 
[CPIE 1]  
 
It is voluntary for companies to join the 20/20+ programme and they have to set their own 
goals for possible reductions when they sign up. In several cases, when especially smaller 
companies sign up, they set small goals as e.g. 5 % and maybe only for water or energy, but 
this is accepted by CPIE just to get new members started and to give them access to the CPIE 
activities. [Int. 6]  
 
The applicati
h
detailed information, which form the basis for the factory’s commitment to reducing the water 
and energy use. To provide this information the company is asked to measure their water and 
energy consumption over a three month period, which will be used establishing a baseline for 
measuring reductions under the programme and to set goals for a specific reduction in water 
use, wastewater generation, and energy consumption. [Int. 6] [CPIE 1] If a factory does not 
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have a baseline data, or if the factory has difficulties determining how to set the goals, the 
CPIE staffs have been available to work with the factory management to collect necessary 
data or to set an appropriate baseline using existing data [Zatz, no year].   
 
The following aspects has been highlighted by CPIE staff as unique for the 20/20+ 
rogramme: 
pate; 
 The programme includes activities to educate the financial sector and promote the 
cleaner production improvements though private sector 
channels; 
plement CP activities on their own, rather than 
 one-on-one work with individual factories [CPIE 1]. With reference to the CP-
f re development, as 20/20+ activities both focus on building 
d pilot 
projects at this point have been criticised not to involve enough software development, it 
ight seem like CPIE manage to do so. In a background paper the management of CPIE has 
ed in member facilities; 
Factory Visits: Opportunity to participate in organised factory visits highlighting 
p
 
• It is voluntary in nature. There are no penalties, only rewards, for participating; 
• The programme promotes cleaner production by focusing on the contribution of CP 
activities to increased productivity, and therefore profitability, for industry; 
• The programme is local in nature. Programme activities relate specifically to the needs of 
industry in Samut Prakarn; 
• The programme is open to all factories in Samut Prakarn. Any factory, regardless of size, 
ownership, or industry sector can partici
•
availability of funding for 
• The programme emphasises sustainability. A significant aspect of the program is its effort 
to develop local expertise in cleaner production and create long-term demand for cleaner 
production technologies and practices. [CPIE 1]         
 
8.1.2. 20/20+ Programme Activities 
 
Once a company has fulfilled the application they will gain access to the member activities of 
CPIE. The assistance provided by CPIE is focused on giving the facilities, knowledge, and 
ools that the companies require in order to imt
on direct 
assessment in appendix 1 the activities in the 20/20+ programme can be understood both as 
tware development and hardwaso
knowledge through training and networking, at the same time as factory audits an
projects are used to demonstrate the benefits of CP techniques. Where many demonstration 
m
listed the following activities to take place in the 20/20+ process: 
 
• Expert Advice/Support: Technical and management support/advice from local and 
international technical experts, including eligibility to have a CP opportunity assessment 
(audit) conduct
• 
implementation of specific CP activities or technologies of interest to 20/20+ member 
facilities; 
• Technical Training: Eligibility to participate in a wide variety of specialised technical 
training programmes on CP. Sessions will be held in various locations across Samut 
Prakarn; 
• Technical Documents: Across to CP manuals, audit tools, instructional videotapes and 
other materials providing information on how to implement CP activities in the factory; 
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• Study Tours: Eligibility to take part in regularly scheduled study tours to learn more 
about CP first-hand; 
• Pilot Projects: Eligibility to become a CP pilot project and to receive valuable technical 
support and limited funding for CP improvement; 
analysis, assistance in evaluating costs and benefits of CP options, and 
assistance in identifying available sources of funding for CP investments. [Zatz, no year]    
inc aining. Every 
rem s it is normal to use positive cases of CP implementations in 
s c 0 baht, but to be used for services such as 
e
connection with the 20/20+ 
d
get
ithin the CPIE network m  with lectures and open discussions 
ally, 40-50 managers a time attend these meetings. [Int. 6] 
 general the CPIE project is designed to reach a large number of factories. CPIE focuses 
 to the industry’s needs and 
esires. CPIE thinks this have made the management of the project less hierarchic [DUCED 
 
A p
con
the
• Financial Advisory Services: Access to financial advice, including training on CP project 
financial 
 
Training is arranged for all members 6 times a month and is split in two parts. The first part 
ludes management improvements and the second part includes technical tr
month a list of the scheduled activities is sent around to keep the members up to date and as a 
inder. At the training session
the 20/20+ programme, which normally are presented by the factories themselves. The most 
u cessful companies can be awarded with 100,00
training and audits. Every third month a newsletter is published, where ideas derived from the 
m mber companies is presented together with examples of CP solutions implemented in 
programme. These training sessions are often scheduled on 
Sundays, because it is the only day where the managers have time left to leave their business, 
an  the training sessions are often held at changing member factories. That way, the managers 
 an opportunity to visit other factories to see different productions and production methods. 
eetings are arranged regularlyW
on CP, financing etc. Norm
 
In
heavily on management-level change to make CP a part of the normal business culture rather 
than solely on traditional technology solutions. [DUCED CT Field-Course, 15/1-2003] Where 
pilot projects normally work with 10-20 companies at time, CPIE aim to reach more 
companies through networking and free access to all activities, if just you are a member.     
 
However, the list of 20/20+ activities can properly be compared with many of the activities 
conducted in connection with demonstration projects, such as the NIEM project. 
Nevertheless, it seems like the design of the 20/20+ programme is interactive, with inputs 
from all major stakeholders, especially the industries themselves. Before the project was 
initiated, CPIE staff met with different stakeholders, including industry managers, to get their 
input. The goal was to design the programme to respond directly
d
CT Field-Course, 15/1-2003].  
8.1.3. Worker Participation Programmes  
 
roblem that has been mentioned many times in this thesis is how to secure a sustainable 
development of CP in factories that once have participated in CP programmes. It has shown to 
be difficult to provide all factories, especially SMEs, with appropriate tools/capabilities to 
tinue developing/identifying CP solutions on their own. Demonstration projects have 
especially on this matter been criticised only to focus on hardware development, which leave 
some factories without the proper software to organise CP and to identify new technologies 
mselves, even though they want to.  
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To change this problem CPIE has worked with worker participation programmes to 
phasise implementatioem n of CP at all levels in the factory. Instead of only teaching the 
dev ment, where the job-shop workers need 
ma
the
r help, or is it to teach the workers to participate in new innovations and to speak up to the 
and the 
eaning of this concept, the example in text box 3, describes a case of worker participation 
manager/management, the aim is to involve all employees in the factory in the process of 
eloping CP. It must be seen as a two-way develop
to be trained and motivated to handle new technologies, and the other way around, the 
nagement must learn how to gain knowledge and ideas from the people who daily operate 
 production processes. But what is easiest, is it to teach the management to ask the workers 
fo
management/superiors? In an article about worker participation in the CPIE project, such 
programmes is described as a successful activity to develop new ideas and to implement CP: 
 
The use of worker participation programmes is predicted on the concept that in 
day-to-day conduct of their jobs, workers are in the best position to notice 
inefficiencies, detect threats to safety, and identify ways to improve a company’s 
environmental performance. Their daily contact with the production process 
allows workers to see problems that managers cannot, even managers who make 
a point of regularly walking the shop floor. Consequently, by giving workers an 
active role in certain workplace initiatives, the chance for the success of these 
initiatives is enhanced. [Blatt & Tangtongchit, no year]  
 
CPIE has focused a lot on using worker participation in the 20/20+ programme. Examples of 
this work will be described later on in some of the factory case studies, but to underst
m
conducted by CPIE.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8An automobile parts manufacturing company with 1200 employees was motivated to 
organise a worker participation programme, to teach their employees about CP and good 
housekeeping, in order to improve efficiency and to gain new ideas on how to implement 
CP solutions in the daily production. It shall be said that the company already had a fairly 
he management (who had been teached by CPIE staff), to 
teach the concept of CP to all interested employees. After passing a scorecard test, all 
n which they now should perform walk rallies 
around the production facilities, to look for improvements and CP suggestions. The rallies 
all suggestions, and choose the ideas that would be 
possible to implement with benefits for the company.   
strong tradition for employee activities, but organised without explicit benefits/incentives 
for the workers. That way, the programme could draw on the company’s history of 
employee activities, emphasising education, fun, and competitive incentives. The 
programme was developed in co-operation between CPIE staff and the company 
management.  
 
To launch the project a special logo was developed for the programme and promotional 
materials were distributed to all employees. Then the programme was introduced by a 
short presentation, made by t
participants were divided in groups of 10, i
were scheduled for different dates not to disrupt production and the rallies became the 
corner stone in the programme.  
 
After the walk rallies each group should try to come up with 10 suggestions on how to 
save water and energy, or additional savings, from which 2 suggestions would be selected 
to represent each group. Then the selected ideas were passed on to a committee in the 
management, which should evaluate  8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Before the rallies began CPIE convinced the management to award suggestions that made 
savings larger than 100,000 baht, with 5 % of the first 100,000 saved. Other good 
suggestions could be awarded with t-shirts, dinners at seafood restaurants, or weekends in 
beach resorts. In a way the programme was arranged as a sports day, which motivated the 
workers to do their best, at the same time as they learned about CP and the management 
could benefit from their workers knowledge.   
 
The whole programme was carried out in a 6-month period, with participation of 1000 out 
of 1200 employees. In total the groups developed more than 800 suggestions, from which 
345 suggestions were approved for implementation by the management, but of course with 
som irts 
and nt 
estim ns 
tota nt 
orig f 1 
mill
 
Bes ess 
about CP and tools to search for new id ents, and the management 
emselves: 
d a number of keys to make the programme a success: 
e overlaps. Many of the groups became so enthusiastic that they made team-t-sh
 set-up CP clinics during lunch breaks to discuss new ideas. In total the manageme
ated that the cost savings associated with the implementation of these suggestio
lled 2.6 million baht after only 2-3 months, which is more than double of the amou
inally invested in the project. In two cases a 1000-dollar investment made a saving o
ion baht/year. 
ides the economic benefits of the project 1000 people has gained better awaren
eas and improvem
learned to look for “cheap” knowledge within their production. After the project was over 
CPIE had enquiries from 40 companies in Samut Prakarn to help them do the same, 
because they heard about the positive results from others and sometimes due to workers 
moving from company to company. The management of the involved company identified a 
number of benefits th
 
• Increased teamwork among all company employees; 
• Improved relationships between factory workers and management; 
• Improved quality of life for workers in the factories; 
• Awareness among workers about the importance of CP and attention in future; 
• Increased confidence among workers to offer suggestions to superiors; 
• Awareness among workers about environmental issues, also to spread in local society.   
 
 CPIE identifie
 
• Strong commitment from and involvement of management in the programme; 
• On-going promotion of the programme through employee newsletters, daily 
announcements, postings on bulletin boards, publicising team success; 
• Involvement of all factory staff, including administrative and janitorial staff; 
• Creative use of a popular cultural activity (the rally) to teach workers about CP; 
• A tradition of activity to support workers and co-operation between workers and 
management.   
 
Source: [Int. 6] [Blatt & Tangtongchit] 
 
Text box 3: Example of a worker participation programme.   
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With the results of this example it is interesting to see if worker participation programmes 
crease the success of making CP a sustainable process, at the same time as it seems like
ierarchical management structures are broken down into a more flexible two-way 
ommunication. Some of the case studies presented later in chapter 9 will include the results
f worker participation.   
.4. Present Results Presented by CPIE  
in  
 
 
 
 
 
 
 
 
ompleted in connection with the 20/20+ programme, including consulting 
 worker participation programmes. Finally, CPIE have published 3 volumes of “success 
 
 
 
te 3
t
r
a ct to the 
h dustrialised area, 
 
r project, where the experiences and knowledge learned from Samut Prakarn is used to 
unds for CPIE a new 
ject period will only continue in Samut Sakorn and the full-time staff will be reduced to 
  to invite 
ene
hro with the 20/20+ programme the CPIE management has identified a 
ber of barriers to CP implementation in Samut Prakarn factories. These barriers were 
                                              
h
c
o
 
8.1
 
According to the CPIE management the 20/20+ programme have success in reaching out to a
rge number of factories in Samut Prakarn. Since January 2000 610 organisations have
ined the 20/20+ programme, 406 industries and 204 non-industries, and nearly 1000 have
itiated the application process
la
jo
in 12. CPIE have held 5-6 workshops and 1 factory visit every
onth, which add up to 164 workshops/factory visits, with more than 5900 attendees since
eptember 2000. 110 technical documents and tools are now available for the CPIE members
nd more than 4600 copies have been distributed to member factories. Further, 15 pilot
rojects have been c
m
S
a
p
and
cases” from the 20/20+ programme containing details on approximately 180 CP projects
plemented at member facilities. All volumes are in Thai and each case is presented on one 
age to make it clear for the reader, including details on implementation costs, savings, and
enefits. [DUCED CT Field-Course, 15/1-2003]  
ased on the first 120 success cases submitted by programme members, the following annual
ductions have been achieved through the implementation of CP and other related changes13: 
im
p
b
 
B
re
 
Wa r/wastewater reduction: 727,000 m
lec ricity usage reduction: 5,990,000 kWh E
App oximate cost saving: 94,000,000 Baht/year 
 
As  result of the CPIE project PCD is today considering to extend the proje
neig bouring province Samut Sakorn. Samut Sakorn is equally a heavy in
with similar environmental problems as Samut Prakarn. CPIE would like to organise a four-
yea
reach the industry in a new province. If PCD succeeds to get new f
pro
four people. Besides using the generated materials on CP development an idea is
managers from Samut Prakarn to come to Samut Sakorn, to teach about their experiences and 
fits of the project.    b
 
8.1.5. Identified Barriers by CPIE Management 
 
T ugh their work 
num
   
 programme and in February 2003 406 companies 
the number of member companies in the 20/20+ 
rogramme.   
 To compare see the energy and water consumption of Factory C, D, E, F, & G in appendix 4.   
12 In November 2001 230 companies had joined the 20/20+
had joined. In 1 year and 3 months CPIE almost doubled 
p
13
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presented in a lecture at the DUCED field course on environmental management and 
regulation in Thailand at the Mahidol University. It was interesting to conclude that CPIE 
have experienced some of the same barriers as the ones presented in the part conclusion of 
this thesis. To compare, the barriers identified by CPIE are reproduced in text box 4 from the 
overheads at the lecture.  
 
In general it was told how SMEs often are too busy to work with CP, because the 
anagement has enough to do taking care of daily business. Even if they become interested in 
 
ntified barriers to CP implementation by CPIE.  
m
the activities of CPIE, it can be difficult for SMEs to spare one person in the production to 
participate in training activities outside the factory, otherwise the production will have to stop. 
CPIE has learned that realistically these companies will never go for more than low-cost 
investments, and some companies rather spend their surplus on expansion than CP. CPIE has 
also had troubles in getting commitment from family businesses, as these companies are 
reluctant to outsiders, and this is a huge problem as most factories are family owned.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Text box 4: Ide
Confusion with other terminology: Many different terms are used to refer to similar 
concepts, such as Cleaner Production, Cleaner Technology, and Pollution Prevention. In 
Thailand most programmes use the term Cleaner Technology, and the use of CP causes a 
great deal of confusion, especially when the difference in the terms is explained to the 
industry by different stakeholders.   
Lack of awareness of the benefits of CP: Most people associate CP implementation with 
technology (hard ware) change and therefore high cots. Factory personnel are unaware of 
implementation. Many factory personnel do not have the necessary knowledge of concepts 
tment etc. 
any CP programmes train and work with plant 
these people often do not have authority to 
Incorrect approach in “selling” CP to companies: Those promoting CP through projects 
n environmental issue and present it as a 
way to protect the environment. Companies that may implement CP are businesses, and 
 
Source: CPIE overheads, DUCED CT field course, Mahidol University, 15/1-2003 
the large number of CP projects that can be implemented with little or no cost. Factory 
personnel often fail to consider the cost savings or other benefits that result from CP 
such as payback period, return on inves
Lack of top management commitment: M
engineers and similar middle management, but 
implement changes. Top management are often not committed to CP implementation, so 
efforts to work with others in the company may be wasted. This is especially important for 
SMEs, which are likely to be family owned. Difficult to reach top management due to 
availability, lack of interest etc.    
Lack of involvement of employees: Employee commitment to CP is as important as top 
management commitment. CP changes are often implemented without adequate 
involvement of employees, and employees revert to old processes. Management must 
invest in employees to train them and solicit their input – this gives a feeling of project 
“ownership” to the employees. Employees are often the best sources of ideas for CP 
project opportunities.    
in Thailand and elsewhere typically view CP as a
need to consider their financial bottom-line first. CP needs to be “sold” using business 
arguments – increased productivity, product quality, competitiveness and profitability.   
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8.2. Summary 
 
CPIE is voluntary in nature and the member companies are responsible for setting their own 
goals on how much they will reduce water and energy consumption. CPIE is funded through 
he Thai government, but t they have been distanced from PCD by locating the office in Samut 
Prakarn and they operate independently. More than 400 companies have accepted CPIE as an 
industrial stakeholder, even though they are public funded. CPIE target all sectors and sizes of 
companies, but are demarcated to the province of Samut Prakarn. In their work CPIE focuses 
both on training and education, at the same time as they conduct technical audits and pilot 
projects with CP solutions. CPIE will end in October 2003, but already PCD is working on an 
extension of the programme to the neighbouring province Samut Sakorn, to develop the 
knowledge gained in Samut Prakarn. However, it is not sure if PCD can get funding for a new 
project period. In the next chapter I will present the 7 companies in the case study and the 
results of the interviews with these.        
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Chapter 9: Seven Cases of SMEs in Samut Prakarn 
one to see if the companies outside the 20/20+ 
programme have gained different experiences/results than the CPIE members. All together I 
have interviewed five members of the 20/20+ programme and two non-members.  
 
9.1. Presentation of Company Cases 
   
As described in the methodology all personal details about interview persons and visited 
companies are kept anonymous. Thus, every company has been given a letter to hide their 
identity. Each company is shortly presented in appendix 4, providing information about types 
of production, number of employees, implementation of CP etc. Below is a short presentation 
and overview of the companies interviewed in this case study: 
 
 
 Factory  
A 
Factory  
B 
Factory  
C 
Factory  
D 
Factory  
E 
Factory  
F 
Factory 
G 
 
In the previous chapter I have presented the CPIE project and the 20/20+ programme, 
including facts about activities, present results, and identified barriers to CP implementation. 
In the following chapter I will present the studies of seven companies in Samut Prakarn, who 
all have worked with implementation of CP in the last years. It was a criterion to the selection 
of companies that they all had experience with implementation of CP, because I want to focus 
on how some companies have been able to work with CP, when others have not. It would of 
course also had been a strength to interview less progressive companies, to compare the 
differences, but due to limited time and with reference to my part conclusion I chose only to 
study more successful companies, because I at this point find it more relevant to come up with 
answers/solutions for future intervention14. Another criterion was both to select companies 
who have participated in the 20/20+ programme and companies that have implemented CP 
without help from CPIE. This was d
Type of Production Rubber 
Parts 
Spare 
Parts 
Electronic 
Appliances
Spare 
Parts 
Plastic 
Parts 
Washing 
Bleaching  
Dyeing 
Bleaching 
Size of Company  Medium Small-
Medium 
Medium-
Large 
Small-
Medium 
Small Small Small-
Medium 
Established  1991 1995 1978 1984 1983 1991 1961 
Number of Employees 250 240 1300 110 99 50 165 
Turnover/mill/year 107 
(2000) 
30  (2002) 1000 
(2002) 
36  (2002) 40  (2002) ? 101 
(2002) 
Property Conditions Share- 
Holders 
One- 
Family 
Two- 
Families 
One- 
Family 
Holding- 
Group 
One- 
Family 
One- 
Family 
 
Table 6: A comparison of size, number of employees, yearly turnover, etc. for all seven companies.  
                                                 
14 A study of less-progressive companies would possible reveal better information about the present barriers and 
obstacles to CP, where the study of progressive companies rather reveal data about how to overcome the present 
barriers and obstacles. As the main focus is to discuss how to overcome these barriers it was chosen to focus on 
the progressive companies.     
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9.2. Motivation for CP Implementation  
 
One of the biggest problems with CP promotion in Thailand has been to motivate the 
management of SMEs to use resources for implementation of CP solutions. Despite large 
economic resources has been used to develop public CP programmes, often with funding from 
bilateral aid, the number of companies which have adopted CP is still very low. Some of the 
reasons can be ascribed the barriers listed in the part conclusion, but maybe it can also be 
ascribed insufficient promotion in the CP programmes, because they fail to understand the 
circumstances that motivate SMEs to develop CP. Most past CP programmes have mainly 
focused on demonstrating economic benefits because it has been expected that money savings 
are the biggest incentive for industry managers to implement environmental management. 
However, possibly other issues also play an important role to SMEs, such as 
acknowledgement and ownership. Therefore, all companies were asked why they have been 
motivated to implement CP to analyse if they only are motivated by economic gains or if 
other incentives also promote CP. In the following section I will present the answers to these 
questions and look for similar and non-similar trends.  
 
9.2.1. Cost Effectiveness and Competitive Advantages  
 
It was a common factor for all the interviewed companies that cost reductions is the main 
0]. Further, it improves the 
nvironmental behaviour, which makes it easier to get new customers. Especially the 
ompanies who sell their products for large international firms have experienced that their 
customers today sent ta h  w n t ir l 
behaviour, which motivate them to im m ected by the m s 
that it will become n n fu ha rs to c o  
dealing with you.  
 
Each interviewee was asked to f  qu nair racterise the general m  
f  C Thai ere educ nd co itiven ere l as 
t eas to im entati  CP [ t. 2, 4  6, & xcept o 
c ership  pu rior ue .
 
In two cases the motivation was also to achi
wanted to achieve be  thought it could increase their 
productivity and make rke ier ir ow hey t kn  
 do it, so when CPIE offered assistance and free training it motivated them to join the 
 as a way 
to make people happier with their work. Today they experience that satisfied workers increase 
efficiency and at the same time they are more open and flexible to changes. Better flexibility 
motivator to implementation of CP. The objective is mainly to implement CP to minimise the 
costs for raw materials and waste handling, and to increase productivity [Int. 4, 16,17, 18, 19, 
20, & 21]. Competitiveness is also an important factor and is naturally linked with cost 
reductions. CP is seen as a competitive advantage because the innovation of new technology 
often improves the quality of products [Int. 16, 17, & 2
e
c
represen tives to c eck their orking e vironmen  and env onmenta
nagple
ture t
ent CP. In gene
t custome
ral it is exp
want 
a er
ur beforeormal i heck y ur behavio
ill out a estion e to cha otivation
or implementation of P in land. H  cost r tion a mpet ess w isted 
he most important r ons plem on of Ques , 5, 8], e  in tw
ases, where own  were t as top p ity [Q
eve better worker co-operation. One com
st. 3 & 7]   
pany 
tter worker participation because they
 the wo rs happ  with the work. H ever, t  did no ow how
to
20/20+ programme [Int. 18]. Another company also saw better worker participation
has that way made it easier to implement new technologies [Int. 21].   
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Nevertheless, for the seven companies in this case study money is the overall motivation to 
plementation of CP. They have mainly implemented CP to save money and in continuation 
y pollutes less and that the working 
nvironment in the factory gets better for his workers. If you plan to stay in business for a 
ith you neighbours and colleagues. 
t the same time it is also a question of motivation for your employees. If they see you act as 
nce he saw that the Governor approved the project and that it was possible 
e have showed up for 
e CP demonstrations, e.g. because of the Governors presence, and then become interested 
and joined the programme. The most common reason for companies to join the 20/20+ 
im
of that to improve the quality of their products and to increase productivity. Secondly, issues 
as ownership and acceptance are also motivating, although it is another kind of motivation. 
  
9.2.2. Acceptance, Acknowledgement, and Ownership 
 
In Thailand it is socially important to be well-respected by your family and in the local 
society, and as explained earlier people is taught to give respect to superiors, including older 
family members. The Thai society consists of thousands of small communities, and local 
businessmen and political leaders are easy recognised, which sometimes make them think 
more about their local reputation than we are used to in Western countries.  
 
An example is the manager from Factory B. For him implementation of CP is also a way to be 
seen as a responsible person. He told how he feel nice when he does something good for the 
local environment, both in the sense that his factor
e
long time, then you want to live in a nice environment w
A
a responsible person they will respect you, which only can benefit your business in the long 
run. [Int. 16] The manager from Factory C had some of the same perspectives. It is important 
for local SME managers to engage in the local community, which can be done with CP 
because you send a signal of responsibility. At the same time you participate in the 
implementation process yourself, together with your workers, which gives respect because 
you socialise in the working process. Further, the industry is often known as the bad guys 
taking from the local environment, so if you do something good for the local environment it is 
acknowledged, which is always good for publicity.  [Int. 17]  
 
In two other cases acknowledgement was demonstrated as motivation, when the Governor of 
Samut Prakarn, participated as ambassador for the CPIE programme. The manager from 
Factory E only went to watch the presentation of the CPIE programme because the Governor 
as represented. Ow
to get free training he decided to participate [Int. 19].  The Governor also awarded prizes for 
successful companies in the CPIE project. The Governor once awarded the manager from 
Factory F and he explained how it made him feel proud, because the community 
acknowledged his work. In that sense it has been important for them to implement CP on their 
wn, because it gives them a feeling of ownership. [Int. 20]   o
 
9.2.3. Easy Access and Free Training 
 
The motivation for CP implementation can also be viewed from another angle by studying 
how and why the CPIE companies have joined the 20/20+ programme. In the last two years 
CPIE has arranged CP presentations around Samut Prakarn and send out information material 
to more than 4600 companies. Some of the member companies have contacted CPIE 
themselves after they have received the information material and som
th
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programme is access to free training. It is a motivation that CPIE can offer free training and 
still in a way where you feel independent and responsible for your own CP implementation 
[Int. 18 & 19]. As the manager from Factory E said it: “We went to the CPIE opening to see 
the Governor. Then we found out they could offer free training, so why not participate”? 
hen SMEs only can afford to spend 1-2 % of the turnover for R&D, it makes it easier for 
ostless benefits [Int. 19].    
ong SMEs in Thailand. As in 
revious I will look for similar and non-similar trends, and emphasise examples given by the 
ation is different, because all of 
e companies, except Factory G, only are 10-20 years old and are managed by the first 
20, & 21] It can be discussed if this has 
ily traditions and if these companies might are more 
exible in management because they still are “young” companies.  
W
CPIE to get in touch with them, as long as they can offer c
 
The manager from Factory B suggested how he thinks it is best to reach the SMEs. He thinks 
it is necessary to "come" to them with a "complete package". Many of these companies lack 
in resources to develop their productions and they need help to get from idea to action. A 
complete package should include training and help to operate new technologies. It will maybe 
be a good idea to work with one sector at time, but it must be done slowly with small 
examples, only one step a time. [Int. 16]   
 
9.3. CP Implementation and Management 
 
Development of CP will naturally involve changes in management and organisation of the 
implementing company. Decisions have to be taken in favour of CP, policies must be 
formulated, and the practical approach has to be planned and implemented. This process is 
described in appendix 1 the cleaner production assessment, including a number of steps 
towards CP implementation, but it is only a form or pattern for a successful and sustainable 
implementation process and not necessarily the perfect form for Thai SMEs. The assessment 
form is based on years of professional experience with environmental management systems 
and this approach is maybe to extensive in first place for SMEs with limited resources. A part 
of the case study has, therefore, been to understand how the interviewed companies have 
managed to implement CP. If it has involved changes in organisation and communication, and 
hopefully to recognise successful ways to work with CP am
p
interviewed managers.  
 
9.3.1. First Generation Companies 
 
In chapter 5 it was described how a lot of the SMEs in Thailand have been established in the 
late 1960s and 1970s and how these companies today are managed by the second generation, 
causing the business to be affected by family traditions and hierarchies. Comparing this 
scenario with the seven companies in the case study, the situ
th
generation or shareholders. [Int. 4, 16, 17, 18, 19, 
overcome some of the barriers with fam
fl
 
Factory G is the only company that is managed by the second generation of a family, but also 
here the situation is different. The manager from Factory G told that his father died when he 
was young and today it has given him freedom to make his own decisions. If his father still 
were alive it would have been difficult for him to make changes in the company, like 
implementing CP, because he would have to respect his fathers work and decisions. He 
explained this as a huge problem in Thailand, because the new generation of business leaders 
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have been well educated and equipped with a lot of good ideas, but when they start to work in 
their parents company they will have to follow their orders and cannot make any changes 
before they are gone. [Int. 21]  
 
9.3.2. Organising Resources for Implementation of CP 
 
Many SMEs have difficulties in developing CP because the owner or the manager often has 
enough to do taking care of day-to-day business. They do not have the time also to be 
responsible for implementation of CP and instead they avoid paying environmental 
management any interest. However, this has not been the case with the companies 
interviewed in the case study. These companies have made it possible to release the needed 
resources for CP implementation and all of them have found time to participate in CP 
ctivities outside their factories. Here it isa
arrange the training sessions in the evenings
 important to notice that CPIE has understood to 
, within the factories around Samut Prakarn, and 
ave their business [Int. 6]. It is different 
om company to company how they have released resources, but one thing they have in 
 They can come up with new solutions or collect ideas from the 
orkers, but when they have evaluated the best options, they must normally be presented to 
t decisions are still taken by the manager or the 
sting of the workers, who 
ave been trained in safety, health, and environmental issues. These teams conduct regular 
on Sundays, where the managers can find time to le
fr
common, the management in all the companies have been wiling to give away power to make 
it possible.  
 
Common for Factory C, D, E, and G are that they have set up CP teams to work with 
identification and implementation of CP solutions. Typically, the CP teams consist of chief 
supervisors, production managers, and engineers, to be responsible for CP training and 
worker participation programmes. The tasks of the teams are to identify ideas on how to 
implement CP in the production, which in all cases mainly have been based on implementing 
worker participation, where the workers are trained in the field of CP to come forward with 
ideas on how to save e.g. water and energy. The people in the CP teams have participated in 
training activities arranged by CPIE and have then gone back to teach the workers in their 
factories. However, none of the CP teams themselves have the power to decide which 
solutions to implement.
w
the management. That way, all-importan
owner. [Int. 17, 18, 19, & 21]  
 
What is interesting is to see how the management in these companies give away power so 
people at lower levels can organise CP activities. They will of course need permission and 
funding from the management, but compared with the scenario of a family business, where 
the owner seek to keep in control of all important responsibilities, this concept is different to 
many SMEs in Thailand. A good example is the case of factory G. Here the owner has 
organised a CP committee to evaluate possible CP solutions to be implemented in the daily 
production. The committee consist of people from all levels in the factory, including both 
workers and managers. Under the committee is 5 CP teams consi
h
audits together with people from the management or the committee, to look for improvements 
or places to increase efficiency, and suggestions are passed on for evaluation in the CP 
committee. The workers can get awarded with money prices for good suggestions and if one 
team gets superior to the others they will be mixed around. [Int. 21] 
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The owner further described how they try to analyse where to focus their development in 
cooperation with the workers in the company. Every team in the factory have to discuss the 
importance of different activities, such as safety, health, and environment, and then rank what 
ey find most important to develop. Each group make use of figure 9 below, which the 
heir resources.  
 a high 
have to start all over again.  
th
management can analyse to find out where to concentrate t
 
Importance 
 
5                                                                                Optimal Target 
 
4 
 
3 
 
2 
 
1 
 
 
                 1         2         3         4         5        Present Position/Status 
 
Figure 9: Model used by the management of Factory G to evaluate development of e.g. CP and working 
conditions.  
 
Each group have to present their own results, so they learn to express themselves and not to 
be afraid to come forward with ideas. This method is also used to analyse the input and output 
of resources in different parts of the production, to find out where the workers believe it is 
possible to make the biggest savings. The owner told how he experiences his workers to be 
more engaged in their work today, than before, which he believes is because they feel more 
valued. But he also told it has been a hard process because it is difficult to change peoples 
attitude. Today most of the employees are positive towards CP and it makes them more 
creative, but it has not been possible to motivate all employees to participate in these activities 
and it can be a large problem because a small group of reluctant workers easily obstruct the 
thers from doing their best. [Int. 21] o
 
In Factory B and F CP have been implemented without organisation of CP teams. Here the 
owners themselves have been in charge of the implementation process and the work with 
collecting external knowledge. In Factory B the owner explained that he could rely on the 
work of his business manager and production manager and he trust them the responsibility of 
daily business That way, he gets time to work with research and development himself and 
today he spent most of his time working with human resource development, involving 
employee participation and training programmes. Earlier he spent most of his time working 
with technical development. [Int. 16] In Factory F it is almost the same situation. Here the 
manager advises his chief supervisor in the morning about what has to be done during the day 
and then in the afternoon he can go for meetings outside the factory. That way, he has found 
time to participate in training activities arranged by CPIE and at the same he is also chair man 
for one of the three CP clubs set up in Samut Prakarn. What he learns from CPIE he tries to 
ass on to his supervisor and employees, but it can be difficult because there isp
turnover in employees, and then you 
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Viewing the results of this case study it is interesting to discuss the general opinion that many 
SMEs lack the resources to implement CP, when these companies actually have managed to 
do so, even though most of them would be characterised as typical SMEs in Thailand. Maybe 
it is not so much a question about lacking resources, but rather a question about getting the 
wners/managers of SMEs to give power away to people with lower rank in their companies. 
ore closely in chapter 10.  
 c on of CP all the companies have experienced changes in their 
mmunication structures. Before the hierarchy in all the companies was mainly top-down 
d the communication was one-way from management to workers. It was not normal for the 
nagers to ask their workers for advice and it was not expected that they would come 
rward themselves. However, this situation has changed a lot with the introduction of CP 
ms and worker participation. Toady, communication has become more two-way because 
e workers have been taught to participate in the implementation process and to come 
nagers in factory B, C, D, E, and G explained that 
-way to being more two-
 B the manager said he expected his workers to be forward thinking and 
ed in the Thai culture. The problem with shy workers is 
from being one-way to two-
o
This will be discussed m
 
9.3.3. Change in Communication 
 
In onnection with implementati
co
na
ma
fo
tea
th
forward with ideas and suggestions. The ma
they think the communication have changed from being mainly one
ay today [Int. 16, 17, 18, 19, & 21] w
 
In Factory
independent because it leads to a lot of good knowledge and at the same people are more 
engaged when they are expected to do more than just listening. This is however not the case 
in all Thai factories. He described how one person typically is in control of family businesses 
and in these factories it is seldom to see forward workers, because they are afraid to do so, or 
simply lack skills to think independently. He partly blamed the education system for this 
problem because the students not are taught how to be independent. When it comes to 
expressing their opinions they are very shy. They are used to get fed by their teacher and have 
not learned to ask questions. This he has often experienced during training courses and 
especially with new workers. If he asks a question nobody will raise their hands and in the 
beginning you have to drag the knowledge out of them. However, this is also a problem at 
management level and it is deeply root
of course also caused by respect to superiors, but to avoid that the he has decided to wear the 
same uniform and clothing as his workers to make them feel more relaxed [Int. 16] 
 
In Factory C it is their experience that information flows easier after they have implemented 
CP. A reason is teambuilding and worker participation, which gives the workers better tools 
to participate in the company’s development. Before they experienced how a top-down 
management killed the workers motivation, but today they work harder because they feel 
more valued when they participate in important developments. [Int. 17] In Factory D the 
situation is the same. Previously they never asked the workers for help, it was out of the 
question, but CP and worker participation have learned them to listen to their workers so they 
can benefit from their knowledge. The biggest example on this is the workers courage to 
come forward and speak in front of others. They never used to that, but today they are not 
afraid of sharing their experience with the management, or join presentations outside the 
factory. In the old days they were taught to shut up and respect the decisions of the 
management, but with CP the communication has changed a lot 
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way. However, also here the manager told it is still normal in Thailand that workers are taught 
portant to a continuing development 
f CP, because it raises awareness on all levels in the factory. [Int. 21]  
w changes in communication is Factory F. 
hem only have 4-5 years education, so it can be difficult 
t valuable 
nowledge at internal level in the companies, by exploring the minds of the workers who 
to shut up, especially in SMEs. [Int. 18]  In Factory G the management also used to be top-
down, when the owners father was in control, but in the last 10 years this has changed a lot 
along with implementation of environmental management. The owner thinks the CP policy in 
his factory has made the management more flexible and the communication with the workers 
easier. The more flexible communication is mainly related to their worker participation 
programme and he sees this programme as extremely im
o
 
The only company where CP only has led to fe
Here the owner advises his chief supervisor what to do in the daily production and normally 
the supervisor is the link between the workers and the owner. However, Factory F is a small 
business, the owner will daily walk around the production facilities, and here he seeks to talk 
with his employees. In general they have very little feedback from their workers, but they get 
some suggestions for better solutions. However, the owner thinks it might have something to 
do with the high turnover of workers within their company, low skills, and because they are 
not used to come forward and have high respect for superiors. He tries to encourage 
participation by arranging social activities, e.g. they have a yearly trip together outside 
Bangkok. For his company it is a problem that they have a high turnover of workers. Many of 
them are farmers who only work in different seasons and that way you have to teach new 
people all the time. Further, many of t
to get their attention, as they are not used to it (the owner used to be a school teacher himself). 
[Int. 20] 
 
With regard to Factory F it is interesting to discuss if all productions are suitable for 
implementation of CP and if some companies get easier by it, because they are more mature. 
If some companies have gone through more levels of innovation/development they are maybe 
more capable of handling new implementations, such as CP solutions? 
 
9.3.4. Implementing Worker Participation 
 
Worker participation has been used as a tool to CP implementation by five of the seven 
companies and all of them expressed it as one of the major reasons to their present success 
with CP [Int. 16, 17, 18, 19, & 21]. Worker Participation has for these companies shown to be 
a successful way to introduce CP at all levels in the company and as a way to collec
k
daily operate the production processes. An example of a worker participation programme was 
described in chapter 8, which represents the general model introduced by CPIE to the 
companies in the 20/20+ programme. Like this it has been general for the worker participation 
to involve walk rallies, team building, and suggestion making in worker teams, which can be 
awarded with gifts or money prices for the best ideas. To describe some of these activities the 
following will present examples of worker participation in Factory C and D.  
 
In Factory C they practise a rally concept, where workers volunteer to participate. The 
participating workers are divided into smaller groups in which they walk around the 
production facilities to look for places, where improvements can save resources like water and 
energy. If a group can come up with suggestions for improvements they will be evaluated by 
the company’s engineers and presented to the management. If a suggestion is implemented 
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the members of the group can get awarded with bonuses from 30-300 baht (the minimum day 
wage is 169 baht), which they can use in a gift shop. In the first 10 months of the programme 
the evaluation team has received 1981 suggestions and 935 have been implemented. In total 
the implementation costs have been 123.000 baht and the savings 348.000 baht. For a 
company with 1000 million baht in annual turnover this is a very small benefit, but these 
figures do not reveal the “hidden” benefits. The manager described how the worker 
participation programme has made people happier, which make them more willing to work. 
Information flow easier and together with motivated workers it has becomes easier to 
plement new projects. [Int. 17] So on paper the actual implementations of the workers 
 from a souvenir shop or dinners at restaurants if their ideas are approved.  
im
suggestions have only made little savings, but if the productivity increases because of more 
motivated employees, the actual benefits can be much bigger in the long run.  
 
Factory D has used the same concept, but as it is a small company compared with Factory C, 
it was necessary to conduct the programme as workshops in the evenings not to disrupt the 
daily production. To begin with the programme was conducted as a workshop held in 10 
evenings. It was voluntary to participate and between 80-90 % of the employees participated. 
In the workshops the participants were divided in groups of five in which they should perform 
different games (table 7), which should help to train them in team building and environmental 
awareness. After each game there was a lecture about the meaning of the game and each 
group should come up with one suggestion for improvement in the factory or the working 
environment. These were evaluated in terms of implementation costs, possible savings, and 
actual physical possibility for implementation. Also here the participants could be awarded 
with gifts
 
 
Name of the game Activity Lesson to learn 
“Water game” The workers had to transport water in 
cups, which had holes. 
Water savings by working fast and 
efficient. 
“Tire game” The whole group had to stand on one Teamwork 
 tire without touching the ground. 
by helping each other to 
solve a problem.  
“Water moving” A big bottle of water sh
 
ould be moved 
to a point and back, without using 
Achievement of higher efficiency by 
work planning and optimal usage of 
 hands. There were limitations on the 
number of times each person could go, 
and the people allowed to help.  
resources. 
“Waste game” Classification of different waste types 
into recyclable or not. Ways of 
handling the waste should also be 
considered. 
Waste focusing, to enlarge the 
awareness of different kinds of waste, 
recycling and waste handling. 
 
“Eiffel tower game” The highest “Eiffel” tower should be 
build by straw with limited resources 
available. 
Resource awareness, by realising that 
you can often manage by using fewer 
resources. 
“Papaya salad game” Every group should make a papaya 
salad. 
Composting as an alternative to the 
traditional waste handling. 
 
able 7: The names, activites, and meanings of the games in the training program for the worT kers. 
 
In seven months the evaluation group received 268 suggestions and 141 were implemented. In 
the latest months they have only received 20 suggestions, which they take as a sign that many 
improvements already have been made in the factory. Last year the implementation costs of 
the workers suggestions were 81.776 baht and the total cost saving was 192.276. The savings 
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are collected in a fund, which are used to arrange activities for the workers. In combination 
with the worker participation programme they have reserved a piece of land for the workers 
behind the factory. Here they have constructed a fish dam and home garden, which the 
workers can use to grow vegetables and fish for eating. At the same place you find 
dormitories for the out-town workers. Two times a year they have a fish-eating day, where all 
employees participate in the party, including the owners and management. This is arranged to 
engage people in the social life of the factory and to build personal relations, also among the 
managers and workers. [Int. 18]   
 
Finally, it can be said that these activities also are practised in Factory G, but here the 
management has gone a step further, so the workers not only participate through training and 
uggestion making, but also through the evaluation process shown in figure 9.  
 their production routines. In general it is easy to teach people how to handle large 
ir c chines, but when it come ke small things 
s iffic
1  D and G a
n d participati
process and make it hard nt. 18 ager from Factory 
E ced that i e
taught to do something in
d ing a good job. Then i y st change their routines 
again, because they feel t  
 
In general it is a proble  
workers only stay for 2 on and 
t wledg  
to train new people again  
managers award worker participation for making their workers happier it is maybe also 
because they hope to em
s.   
.3.6. Investments 
s
 
9.3.5. Changing Habits 
 
Implementing worker participation is not only a question about convincing the management 
or finding the needed resources. It is also a question about changing the habits of people who 
have been used to do things the same way for years. Many of the workers have poor education 
and low technical skills and it can be difficult to make changes in their routines, especially if 
they lack in motivation to do so.  
 
In Factory B they have replaced a lot of their workers since they moved to new production 
cilities. This has been a problem because it takes a long time to train and adapt new workers fa
to
machines, such as the
 very d
utting ma s to make them ta
eriously, it is
6] In factory
ult and often it is the small things 
 problem has been the non-participating em
that add up to large savings. [Int. 
ployees. If just at small 
umber avoi ng, it obstructs the motivation of 
er to get peoples attention. [I
the others, which slow down the 
& 21] The man
 also experien t can be difficult to change peopl
 a special way, especially if they at
t is hard for them to understand wh
hey are doing right. [Int. 19]
’s habits if they once have been 
 that time have been told they are 
 they muo
m that many companies have a h
or 3 years with the same company
igh turnover of workers. Many
or maybe only for a seas 
hey bring their kno e with them when they leave for ne
, which demand new resources and
w jobs. Then the companies have
 disrupt daily routines. When the
ploy the same people for longer periods to avoid some of these 
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9
 
An important element in CP implementation is of course the possibility for financial 
investments. It has earlier been concluded that lacking financial resources is a large barrier to 
implementation of CP in many SMEs, because they only can afford to invest in technologies 
 102
with low payback periods and at the same have poor access to loans from the financial sector. 
This problem has also been outlined by some of the companies, who regard implementation 
costs as a main barrier. CP solutions can both include low-cost (even no-cost) and high-cost 
investments, but naturally the high-cost investments will often have longer payback periods, 
even though they sometimes make larger savings. That way, the companies’ ability to 
continue developing CP, once they have explored their possibilities for implementing low-
cost investments, will depend a lot on how long payback periods they will accept.  
 
In this matter there is a huge difference among the interviewed companies. As an example 
the discussion 
f why CP for many companies only is a one-time implementation and not a continuing 
ething to do with the individual company’s limit on the length of 
stimates that most SMEs spent around 1-2 % 
panies want to make investments with long payback periods 
enced the economic crisis, which hit 
.4. CP Implementation and Knowledge 
n essential element in this research has been to understand how SMEs gain new knowledge. 
Factory D is only ready to implement CP solutions with payback periods less than 6 months, 
Factory C is ready to accept payback periods up to 3 years, and Factory G have already made 
investments with longer payback periods [Int. 17, 18, & 21]. So with regard to 
o
process, it might has som
payback periods. The manager from Factory G e
of their surplus for R&D, which actually more covers maintenance than real development. In 
his company they are now using more than 10 % for R&D and other companies in their sector 
accuse them for over-investing. Nevertheless, today they earn 2-3 times more than 
competitors their size [Int. 21].            
 
However, even though small com
it is difficult, because it is problematic to loan money from banks. The manager from Factory 
F told that most SMEs he knows are short on financial resources and it is difficult for them to 
raise money, especially for non-profit investments like end-of-pipe solutions. Even though an 
SME get a good idea, they can often not get the money to get into practise, because most 
banks refuse to loan money to small firms, or if they do it is with higher interest rates than 
normal.  He were lucky to loan money from the national bank for his wastewater plant, but it 
took a long time and only because the government has a programme to support such 
investments. [Int. 20] 
 
It is problematic for managers to make long-term investments to secure continuing 
development of CP, especially in the light of the last economic crisis. On paper it is maybe 
possible to prove that it will benefit many of these companies to make long-term planning, but 
it must be noticed that these companies all experi
Thailand in 1997, and many of them are just recovering after a hard struggle. Some of them 
might fear long-term investments because they feel uncertain about the economic 
development in the future and to avoid that fear they only take small steps forward. All the 
companies in this case study lost more than 50 % of their market during the crisis, but have all 
regained most of the lost.   
 
 
9
 
A
The access to information and new knowledge is important for SMEs to develop CP, because 
most of them are on bare ground when they start. For organisers of CP promotion and CP 
programmes it is also important to understand the channels, which the SMEs use to collect 
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information, because these can be utilised by projects like CPIE to reach out to the industry. 
Thus, a part of this research has been to study how the companies in the case study get access 
to information, both with concern for internal and external knowledge. The following will 
give a few examples of this situation.    
 
9.4.1. Internal Knowledge 
 
All the interviewees describe internal knowledge as an important source to new ideas and 
innovations. As described most of them have conducted worker participation and found that it 
is an easy method to extract knowledge from within your company, often with low 
implementation costs. Some of the companies can also draw on the potential of engineers and 
production managers, but not all of the companies are lucky to have these potentials [Int. 16, 
17, 19, & 21]. In the questionnaires four of the company leaders ranked internal knowledge as 
the first or second most important source to their CP implementation [Quest. 2, 4, 6, & 8]. 
Well-educated employees are also ranked as an important source, but it is typically SMEs 
who cannot hire the people they would like.  
 
However, several of the managers explained that internal knowledge normally only lead to 
cremental innovations. The ideas and suggesin tion gained from the workers are typical 
ledge 
hen their position on the market. The same matters for the CPIE 
etwork. Here the members think CPIE is a good idea because SMEs that way can get 
gether and exchange knowledge [16, 17, 18, 19, 20, & 21]. In this network the managers get 
 start to make connections it make it easier 
 exchange ideas [Int. 21]. In general one of the managers think this is a strength in Thailand, 
smaller investments, which nevertheless can add up to large savings [Int. 16, 17, & 21]. 
Internal knowledge is especially valuable in the beginning of an implementation process, 
where easy access to knowledge is important to get started and at the same time the use of 
internal help to build awareness among the employees (will get back to this in 9.4.4.). When it 
comes to larger investments it is however necessary to get access to external knowledge and 
in that sense most of the factories has either through CPIE or other channels been forced to 
look outside their own factory to get the necessary knowledge for development of CP.  
 
9.4.2. External Know
 
The companies can use internal knowledge to develop incremental innovations, but for more 
radical innovations all of them say it is necessary to get access to external knowledge. Like 
that all the interviewed managers also ranked CP programmes or industrial networks as either 
the first or second most important source to knowledge [Quest. 2, 3, 4, 5, 6, 7, & 8].  
 
Factory A and B is as an example members of the Subcontracting Promotion Club because 
they can use the network with other companies to exchange ideas and knowledge. This 
network is also an example on how a number or companies join resources in an informal 
business network to strengt
n
to
to know each other and when they get personal and
to
because it is easy to make Thai companies co-operate, if you of course have something to 
exchange. He once visited a new company with a lot of starting problems. The manager of 
this company asked a lot of questions, which he gladly answered, because he knew it would 
make it easier to get some information back afterwards. When the other manager had his 
information he started to ask questions about the market in his region and at that time the 
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other manager was so pleased with his help that he told him everything he wanted. His morale 
is first you give a little bit and then you get back. [Int. 21] For another manager CPIE is an 
opportunity you cannot miss. SMEs need to be open to everybody and everything if you want 
to stay in business. That way, CPIE is
 
evel B would be The 50-50 companies, and Level C would be The Minus Companies. Level 
A are companies that are willing to change behaviour and easy to change. Level B is 
companies that quite easily can be pursued to change, but need help and motivation because 
they lack the proper tools and resources to get started. Level C is the companies that are 
difficult to change and often will be out of reach for public CP programmes.        
 
 
 
                                                                                                A: Easy to Change                 
 
 a perfect way to get new contacts and information, 
hich is quite new for him. Before CPIE he never heard about co-operation among SMEs in 
nce you bring the companies together you will also have a 
 are more mature and unless they are competitors, the more 
 10). Level A would be The Plus Companies, 
                                                                                              B: Need Help and Success 
w
Samut Prakarn [Int. 18]. O
here some of themsituation, w
mature companies can function as good examples for the less mature and bring them forward 
to a higher level [Int. 21]. This situation has also been described earlier in connection with 
FTI, where they try to encourage larger companies in the federation to function as mentors for 
smaller companies.   
 
At this stage it is interesting to present a suggestion from the owner of Factory G. He was 
asked what he would do if he should design a CP programme in Samut Prakarn, and his 
answer both relates to issues of management and maturity, and the level of knowledge. If he 
should design a project he would select companies from more than one sector and he would 
group all companies into three levels (figure
L
The Plus Companies 
 
 
  
                                                                                                     Stories to Change    
 
 
                                                                                                C: Difficult to Change                    
 
The Minus Companies 
The 50-50 Companies 
 
 
 
              Figure 10: Three levels of companies, with concern for their ability to change behaviour.             
 
The concept is to focus on where to use the money best because a lot of resources today are 
used on companies at level C, but with little results. The idea is to focus on helping the 
companies that actually want to change and also can do it. The rest can also get help but if 
they show no incentives to change, the government should go harder on them with regulative 
standards. If some companies are difficult to change, resources are better spent on the others, 
and the minus companies will then naturally be shut down by regulation or competition, 
which again create new markets for the others. The idea is also to create a situation, where the 
plus companies can be used to demonstrate positive examples for the 50-50 companies, to 
strengthen their motivation. This is illustrated in the figure by the arrows, which symbolise 
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project. Many SMEs lack to be members of formal industry networks, 
ut all of the managers in the case study agreed that is a good way for SMEs to get easy 
 section 5.3.2 good housekeeping is described as a tool for SMEs to implement low-cost 
P-soluti s and as a way to build CP-awareness among your employees. In that sense good 
ers to 
e done good ho  and it 
as a co mon understanding that large savi s can be made on keeping order in the 
roduction facility and the raw materials. However, as said before by one manager: It is easy 
ake small 
ousekeeping 
nd it is really the small things that often add up to large savings [Int. 16].  
e 
ght signals. If you want to engage your employees it is necessary to make examples in the 
aily work. Factory B has as an example placed all their toilets in front of the factory 
uilding, where everybody will notice their condition when they enter the facility. This has 
een done to make people keep the toilets clean, because it will be noticed right away, if 
ite 
the flow of knowledge from level A down to B and C, and the other way around how the 
companies at level C and A can be pulled/lifted to a better position. [Int. 21] This concept will 
of course depend on how well the environmental regulation is enforced, because with lack in 
enforcement the minus companies will still be able to pollute and that way still stay in 
business.     
 
Other issues important for the access to knowledge are well-educated employees and industry 
associations. Hiring of well-educated employees will naturally bring new knowledge to the 
company and educated people also have easier to adapt to changes, whereby it is easier for 
them to work with implementation of CP. Industry associations have also been mentioned 
several times in this 
b
access to knowledge, which is demonstrated through CPIE.  
 
Finally, it is important to notice that the companies who operate as suppliers for larger 
companies, to some extent depend on their co-operation to get blue prints and designs for new 
products. This is both the cases with Factory A, B, C, D, & E, and the larger companies that 
way have a lot of control because they decide, which sub-suppliers to provide with blue prints 
and designs, and they can use different standards to choose the best.    
 
9.4.3. Sending the Right Signals and Good Housekeeping  
 
In
C on
housekeeping work with development of internal knowledge and it helps the work
organise tter w ll of the companies hav usekeepingbe
m
orking routines. A
w ng
p
to teach people how to handle large machines, but when it comes to make them t
things seriously, it can be very difficult, like for example small things in good h
a
 
Making the worke od housekeeping and CP is often a matter of sending thrs aware about go
ri
d
b
b
somebody does not. The same idea has made the management move their waste disposal s
in front of the factory instead of behind. That way people are more aware about how they 
dispose waste, because the site will be watched by everybody going in an out, and the 
manager hope it make people think about their behaviour other places in the factory too. [Int. 
16] 
 
The manger from Factory E also described good housekeeping as a tool to keep the awareness 
of his employees intact. If the workers continually act as good housekeepers it will keep 
reminding them about the basic concept in CP, such as it is the idea with the walk rallies in 
worker participation programmes. [Int. 19]   
 
9.4.4. Establishing CP Clubs for Networking and Continuing Development 
 
On request from the member companies CPIE has initiated the establishment of three CP 
clubs in Samut Prakarn, called the Suksawat Club, the Three Bang Club, and the Muang 
Prasamut. The member companies have been so pleased with the network meetings arranged 
y CPIE that they think it will be a good idea to continue meeting each other once the CPIE 
ers. [Int. 22, 23, & 24]] 
to knowledge [Int. 22]. 
esides SMEs can get a bigger negotiation power to larger companies when they join together 
t. 24].       
oney for 
agement of these companies to give power away to the people working in CP teams and 
hrough external network relations. However, 
b
project is over. Therefore, CPIE has helped to set up three CP clubs, which are administrated 
by voluntary committees, with boards of company managers from the member companies and 
advisors from schools and local authorities. The objective is to make the clubs work as 
information centres, where the members can meet to exchange knowledge and ideas. In the 
clubs they will try to arrange lectures and training days, with people from outside the 
network. In general the idea is to continue the co-operation between the CPIE member 
companies and to create social connections among the manag
 
All clubs have now existed for one year and they have attracted many of the CPIE members 
to participate in their activities. The idea is that the CP clubs slowly shall take over the CPIE 
activities now when they are in the final phase of the 20/20+ programme. Hopefully, they can 
get most of the CPIE members to stay in the network. The present members say they have 
been motivated to join the clubs to get better connections and access 
B
in a network and get access to knowledge from larger firms [In
 
However, will the clubs sustain or will they fade away when the CPIE project ends? The 
managers are interested in continuing the CPIE network, but they are not sure if people are 
willing to pay for the services provided by the CP clubs. At the moment the clubs have 
budgets for another year, but once they are used the companies will have to pay the costs 
themselves. In this matter the answer was mutual, the clubs cannot sustain on motivation 
alone and none of the companies are willing to pay the money it takes to run the clubs [Int. 22 
& 23]. Nevertheless, if the clubs close down it is believed that a small network will sustain, at 
least with a small number of factories, but again it will depend on the access to funding, so the 
life of the clubs will depend on funding from private organisations or the government [Int. 
4]. In the Suksawat Club they are trying to organise a solid waste project to raise m2
the club. The idea is to collect and sell recyclable waste from the member factories, which can 
be used to cover some of the costs in the CP club [Int. 24]. In many ways this problem is 
characteristic for the SME situation. Even though they are interested in working with CP it is 
very difficult to arrange at long-term basis, without external funding.    
 
9.5. Summary 
 
All seven companies in this case study have to some extent managed to implement CP and in 
all cases CP implementation is still an ongoing process. CP implementation has influenced the 
man
in 6 of the companies communication has changed from being one-way to a more two-way 
dialog between the management and other employees. This change is very much influenced 
by implementation of worker participation programmes, which involve employees at all levels 
of the companies to join in the CP process. Knowledge for CP implementation has both been 
found internally in the companies and t
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knowledge found at the internal level mainly lead to incremental innovation, where it is 
ecessary to get external knowledge for more radical investments. The motivation for CP is n
mainly caused by economic benefits, but also acknowledgment in the local society and 
ownership influence them to implement CP. All companies are interested in continuing with 
CP, but without funding to keep the CPIE network running, it is unsure how many companies 
that will keep joining and if they will pay for CP activities themselves.      
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Chapter 10: Discussion 
 
In the introduction I have formulated three research questions to be answered in this thesis. 
The first research question, concerning the identification of typical barriers and possibilities to 
development of CP in Thailand, has been answered in chapter 7 the part conclusion (table 5). 
The second and third research question has been analysed in chapter 8 and 9, the case study of 
CPIE and 7 CP progressive companies in Samut Prakarn, and will be the object for the main 
discussion in the following chapter. This discussion takes place at different levels, which are: 
(1) The relation between observed barriers in chapter 7 and observed interventions in the case 
study; (2) A comparison of the case study results and the theory in table two, three, and four; 
and (3) A comparison of the case study results and the dimensions for successful innovation 
in the dynamic triangle; (4) A discussion of future prospects for SME networks- and the 
possibility for “A Fourth Italy” in Samut Prakarn, and, finally; (5) A discussion of the 
methodology used and validity of results.    
 
10.1. Important Issues with Concern for Intervention  
 
The three concepts motivation, management, and knowledge have narrowed the research of 
the case study and plus the background concerning them it has been possible to identify a 
number of interventions to the identified barriers in table 5. In appendix 5 each of the 
concepts are presented in a table, which shows the related barriers, the observed interventions, 
and the observed results. Not all of the observed interventions are, however, at the same level 
of relevance to the main discussion and, therefore, the following discussions are considered 
the most important results relating to each concept.  
 
10.1.1. Motivation  
 
It is obvious that company managers must have the proper motivation to carry out changes in 
organisation and production processes, which has shown to be necessary for implementing 
CP.  However, there are different kinds of motivation and it is not all kinds that necessarily 
cause successful implementation of CP15. It can either be a voluntary commitment or a 
compulsory commitment. The case study showed that motivation both can be influenced by 
enforcement of public regulative standards; better efficiency (economic benefits); customer 
demands (market demands); or in respect of your employees, neighbours, or local (and social) 
environment (acknowledgment, respect, responsibility).  
 
The desired aim of achieving better efficiency and the gain of economic benefits was clearly 
the main motivator for all the interviewed companies. In fact, public regulation had little 
effect and none of the managers regarded environmental standards as a factor that made it 
necessary for them to implement environmental management. Rather, customer demands for 
better environmental behaviour, better working conditions, and better quality products made 
                                                 
15 In this case I do not regard a one-time implementation of CP solutions as successful. Considering the technical 
standard of most SMEs in Thailand and the lack of an effective environmental regulation, it is necessary to 
establish CP as a continuing development, before it can be regarded as successful. A one-time implementation is 
in most cases not enough (or sustainable) to have an improving effect on their environmental behaviour in the 
long run.   
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the companies interested in CP (
interest in achieving acknowledg
larger firms, supply chains). But most remarkable was the 
ement and respect from your social circle and the local 
ommunity. For many of the company owners it was motivating to get acknowledged as a 
icipation in the implementation process make you 
el as owner of the CP project. However, it must be stressed that it is understood as a good 
 implement CP, but they 
cess to develop a proper 
otivation and responsibility.   
processes, so they must be motivated and 
apable of adopting new routines and skills. If they lack awareness of what to do or are 
t will not only be a huge barrier to the physical implementation, but also 
 the process of feedback mechanisms, where the workers interact with the managers on 
ers are grouped. Even though, some 
c
responsible person, to be respected in the local society, through publicity of your positive 
results and concern for quality of life and environment.   
 
Here it is interesting to discuss the relation between these causes and the difference between 
voluntary and compulsory commitment. There is no doubt that a properly enforced legislation 
will get more companies to think of CP as a way to improve their environmental standards, 
but the commitment will in most cases be compulsory, because you are forced to do it by 
law16. Alternatively, if you are motivated to implement CP on your own will, because it 
improves your benefits, strengthen your customer relations, create new markets, or even gives 
you a better social status (which is very important in Thai society), then the commitment is 
voluntary and possible more sustainable. This has also been presented earlier as better 
ownership, where your engagement and part
fe
idea to provide training and consulting for SMEs that need help to
must themselves be the main drivers in the implementation pro
m
 
Above we only refer to the motivation of the manager or the owner as important to innovation 
and adoption of CP. Nevertheless, the case study tells us that it also is very important to 
establish motivation at other levels in the company. Naturally, the motivation must begin with 
the decision makers, but the ones who actually commence the implementation are all also 
very important, which demand commitment from your workers and engineers. It is the 
workers that are occupied with the daily production 
c
reluctant to changes i
to
what, where, and how to develop new CP solutions (internal and intuitive (tacit) knowledge).   
 
Other issues of importance to motivation, found in the case study, are better access to 
knowledge through SME networks (CPIE), better access to financial resources, better access 
to local consulting, and better possibilities for requiring public certificates to prove your 
investments. First of all, all the managers in the CPIE project were interested in networking 
with other SMEs because it gave access to knowledge and a better position in negotiations 
with e.g. public authorities. Related managers have motivated each other to join the network 
f CPIE and it is interesting to see how easy Thai manago
of them are family businesses (reluctant to outsiders) they have joined CPIE and maybe it is 
easier to reach these companies, when they are introduced through colleagues and friends, or 
people in their own society with whom they feel secure or associate. Further, it was found that 
many SMEs are reluctant to long-term investments, which partly associate with poor 
possibilities for financial loans and cheap local consulting. The small companies seem more 
risk-aversive, as described in the theory, but if better access were created to these issues it 
would be easier to convince the managers into longer investments.  
                                                 
16 It must also be less motivating, if competitors can keep on breaking environmental standards without 
sanctions, because corruption is widely accepted in the Thai society, where it is possible to bribe yourself out of 
problems.  
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Finally, with concern for motivation, it is interesting to make a comparison between issues of 
importance to UK SMEs and Thai SMEs. Table 2 presented a number of issues considered by 
UK SMEs as important to their decision of developing EMS. Here the issues of importance 
are very different from the issues important to Thai SMEs. To compare it, the table below 
ies to estimate the issues of importance to Thai SMEs, based on the experiences observed in 
                      
orkers awareness, which 
make them better capable of identifying and implementing new technologies. At the same 
tr
the case study and the questionnaires.  
 
 
         
 
 
 
 
 
 
 
      Table 8: Issues of Importance in the UK                  Table 9: Observed issues of importance in Thailand 
     (Gerstenfeld & Roberts, 2000) 
Issues of Importance % of Respondents 
Considering this as an 
Issue in the UK 
Legislative compliance  55 % 
Industrial standards com. 48 % 
Environmental protection 39 % 
Insurance protection 30 % 
Customer pressure  29 % 
Business efficiency  27 % 
Employee pressure 22 % 
Investor pressure 3 % 
Issues of Importance Observed in Samut 
Prakarn 
 
1. Production efficiency (economic benefits) 
2. Customer pressure (environment, quality)  
3. Acknowledgement (responsibility, social 
status)  
4. Industrial standards compliance (interest in 
ISO 9002 or ISO 14001, certificates) 
5. Legislative compliance (sanctions) 
 
  
The most remarkable difference is the importance of legislative compliance. In the UK more 
than 50 % regard it as the most important issue, where I estimate it to be the last issue of 
importance in Samut Prakarn. Business efficiency and customer pressure is also much more 
highly rated in Thailand than in the UK, and it makes it interesting to discuss how it affects 
the transfer of CP-programmes and CP knowledge from western countries to e.g. Thailand. 
For sure it points out how important it is to understand the cultural context of the receiving 
country, before starting up a new project, otherwise you might waste a lot of resources in the 
wrong areas.   
 
10.1.2. Management  
 
With regard to management one of the most successful interventions has been implementation 
of worker participation programmes. Activities related to worker participation have helped to 
overcome several of the barriers found in the part conclusion, including issues like hierarchic 
management, one-way communication, fear of conflicts, and reluctant workers. Further, it has 
been shown to be a low-cost investment, with considerable benefits for the implementing 
company.    
 
First of all, worker participation develops better feedback of ideas and experiences from the 
workers to the managers, which improve the two-way communication. The organisation of 
rally concepts, and CP in general, also make the management structure less hierarchic because 
the daily decision-making is decentralised to CP teams and supervisors to handle the 
implementation of smaller CP solutions and rally programmes. This way the top-management 
also gets more time to manage other business, which gives better resources for external 
networking. Also, the whole process of participation increases the w
time, they feel valued when their superiors ask them for inputs and it has shown to increase 
productivity and make them more open and flexible to changes in production routines. Most 
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importantly, due to worker participation, the workers have become more forward-minded and 
jects is believed to operate with a too narrowed focus 
on technical development, failing to acknowledge the importance of
managerial and organisat ement CP successfully. I argue that the lack of 
org-ware- and software is a direct barrier to continuing development of
bec nly manage to make CP a o n he 
elem ticipation to improve h ical 
training and better awareness, but also due to a shift in culture and behaviour. Issues like 
com luctanc ch I like 
sma olve, but by h  nature they ue tha t is 
more difficult to change problems that are cultural and behavioural determ
more physical barriers like a lack of financial resources or lack of educated employees . If 
r to 
ent, as the organisation and software will be better geared for 
 must set a limit for acceptable solutions to be implemented and make it 
ifficult for the CP teams to keep coming up with new ideas. This could be the example with 
s they received 268 suggestions from the CP teams, but in the latest 
onths they only received 20. This could indicate that the most obvious solutions already 
the motivation.   
less afraid of speaking up to superiors. The result is less reluctance to implementation of new 
technologies and less fear of conflicts with superiors.  
 
I find worker participation especially interesting because it deals with more soft barriers that 
relates to organisational and managerial problems. Already in the introduction I describe how 
the concept of pilot/demonstration pro
 developing better 
ional skills to impl
development  CP 
ause pilot projects o ne-time (technical) implementatio . T
ents of worker par help this problem, not only through tec n
munication, re e, and conflicts, whi refer to as soft barriers, might seem 
ll problems to s uman are rather complex. I will arg
ents, than solving 
t i
17
worker participation can help to solve these barriers it will in the long-term make it easie
work with technical developm
changes.  
 
However, the case study only demonstrates how worker participation programmes can be 
implemented over a short period. On that background it is difficult to say if the programmes 
can continue with the same success and if it is possible to keep up the motivation from 
managers and workers. A barrier could be the lack of long-term investments. Most of the 
success has so far been based on incremental innovations, typically low-cost investments, and 
few of the companies seem willing to make investments with longer payback periods than 2 
years. Thus, it
d
Factory D. In 7 month
m
have been explored and to continue identifying new ideas the management must accept and 
risk longer and more radical innovations. If not it will maybe be hard to keep up the 
motivation in the CP teams, when they only are allowed to work with good housekeeping and 
smaller CP solutions. Overall, the lack of long-term investments must be considered as a 
major barrier to continuing development of CP, when the owners only risk incremental 
innovations, and as a consequence environmental and economic benefits will also be kept 
w, killing lo
 
10.1.3. Knowledge 
 
With regard to knowledge the intervention has both taken place at an internal level and 
external level. Before the case study it was concluded that some of the most important barriers 
to CP at the internal level were lack of educated employees, lack of proper training 
programmes, and lack of resources to search for new knowledge. At external level it was 
                                                 
17 A comparison could for example be smoking habits. For years huge economic resources have been used 
advising people to stop smoking, promoting health risks, but the number of smokers is still relatively unchanged.    
 112
concluded that barriers were lack of better network relations and lack of local CP capacity. 
With focus on these barriers the most interesting interventions observed are training 
programmes arranged in connection with the 20/20+ programme, awareness building in 
onnection with worker participation, and establishment of local SME networks in Samut 
sult the companies have been enabled to identify CP solutions themselves, which 
ot only bring on economic benefits, but also develop engagement and motivation in the 
cially, the know-how can be the road to better competitiveness 
r some SMEs, because even though larger firms often provide blueprints and product 
rints would never come into production without the know-how of the 
c
Prakarn.  
 
To begin at the internal level it is important to discuss how to deal with the lack of educated 
resources. It is difficult for SMEs to employ higher educated employees, as they are too 
expensive in salary, and it is even difficult for the younger and better-educated generation to 
break the family traditions and get through with new ideas. However, the problem of family 
traditions was difficult to observe in the case study, as all except one company, were first 
generation companies. This has also been highlighted as a reason to the more progressive 
behaviour of the studied companies, which tells us that it is a strength to co-operate with 
young companies, as they typically are more open and flexible to changes.  
 
An interesting intervention has been the undertaking of training programmes and CP 
workshops. Besides these free training programmes have helped to attract the interest of the 
managers they have also shown to be effective building internal knowledge and awareness. 
This has helped the companies to be less depended on external consulting to implement CP 
and as a re
n
implementation process. It has been explained by some of the managers how it could be 
difficult to get started without knowledge, even though they had an interest in improvements, 
but with training, at no cost, this has improved. Hopefully, as a result the companies will in 
the future have better competences to work with CP, because they now have a platform of 
knowledge to innovate or adapt new CP solutions.   
 
It has especially been interesting to observe how the improved CP awareness has brought on 
internal knowledge in connection with worker participation. Most of the interviewed 
managers have been surprised with the number of ideas produced by “simple and low-
educated” job-shop workers - a resource of skills and know-how that have been poorly 
explored in the past. With worker participation the managers have become aware of utilising 
internal knowledge, know-how that has existed all the time but not been “extracted”, because 
the employees not have been provided with the proper awareness and tools to express their 
experience18. I will highlight the extraction of internal know-how as one of the most 
important competences for an SME to develop at the early stages of CP implementation, 
because it gives access to cheap solutions, cheap benefits, and satisfaction with the ownership 
of the developed ideas. Espe
fo
details, these blue p
SME.  
 
                                                 
18 Theoretically, a distinction must be made between know-how and tacit knowledge, as both elements are 
extremely interesting. The know-how will typically be the knowledge, which the worker quite easily can explain, 
if just he/she is asked and taught how to participate. More difficult is it with tacit knowledge, because the worker 
just knows how to perform a process most optimally, but cannot explain why. Nevertheless, if this knowledge 
can be codified it can bring on improvements to others working routines. 
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At an external level the main intervention has been the development of an SME network in 
connection with the CPIE project. The network of CPIE has given the companies an 
opportunity for external networking, though member-meetings and open workshops. In the 
beginning CPIE was the organiser of the network meetings, but the member companies 
became so happy with the arrangement that CPIE was convinced to set-up three independent 
P-clubs along. With the CP clubs a resource for continuing networking has been established 
itive to get access 
 other firm’s knowledge and experience. That way, the CPIE network has helped to get 
en though it is not caused by any direct 
tervention, is the networking with supply-customers. It has previously been described how 
ter 3 I presented a theoretical introduction to innovation in a Western context to be 
ompared with the studied context of Samut Prakarn. What is interesting is to discuss 
similarities or differences between the Thai context and the Western (mainly Europe), which 
can help us to better understand how SMEs develop in Samut Prakarn, or can develop.  
C
for the interested SMEs, but the success of these clubs will in the long run depend on access 
to financial resources, which we will return to later in the discussion. 
 
Nevertheless, at the present stage the CPIE network has helped the participating companies 
develop a number of competences for CP implementation. First of all, it has helped many 
SMEs to explore the possibilities of co-operation with other companies, even competitors. 
Instead of being reluctant to outsiders, afraid of sharing ideas because you fear it will benefit 
your competitors more than yourself, the managers have described it as pos
to
easier access to knowledge and at the same time has motivated more companies to do a little 
extra, because you are paced by the success of your colleagues. It was further observed as a 
joy for the interviewees to be in contact with other managers, and it supports the statement 
that Thai managers are easy “to group”. Take also the example of the Sub-Promoting Club, 
where 80 companies signed up for membership in just one week. It is not difficult to gather 
Thai SMEs in networks, where they get better access to common knowledge. All the 
interviewed companies have simply become more open to co-operation with external 
stakeholders, including the CPIE staffs that actually represent the public authorities, normally 
a feared stakeholder by many SME managers.  
 
Another improvement that is worth mentioning, ev
in
larger companies check the working- and environmental conditions of their suppliers, before 
dealing with them. As a consequence there is a bigger communication in the supply chain 
today than before, and it benefits the smaller companies, who require advice and technical 
information from larger customers that want to make sure they get better products. That way, 
the supply chain also becomes an external resource to be utilised by SMEs searching for new 
knowledge. Finally, at external level it is important that CPIE seeks to build local capacity by 
favouring the local consulting business. It is extremely important to build a local CP capacity, 
so the companies also in the future will have access to cheap and professional knowledge, 
once CPIE has closed down.  
 
10.2. A Comparison of Theory and the Case Study Results 
 
In Chap
c
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10.2.1. Advantages and Disadvantages to Innovation of SMEs 
 
Naturally, I regard CP development to be an innovative process, or adoption process of new 
technologies. Section 3.6.2. (page 36) presented a list of advantages and disadvantages to 
innovation in small and large firms adapted from Roy Rothwell and Walter Zegveld, which I 
now will compare with my perception of SMEs in Samut Prakarn. The table of Rothwell and 
Zegveld is presented below (table 10), but without the column of large firms. Instead it has 
been replaced with data of the case study. The statements written in italics represent areas of 
otential disadvantages. p
 
Activity or Function Small Firms In Theory SMEs in Samut Prakarn - 
Marketing Ability to react quickly to keep abreast of 
fast changing market requirements. Market 
start-up abroad can be prohibitively costly.  
• React quickly to customer demands 
from large firms. 
• React quickly to bad publicity, e.g. the 
case of a handicapped child due to the 
use of toxic chemicals (5.2.3.)  
• Have few resources to search for new 
markets. 
Management Lack of bureaucracy. Dynamic, 
entrepreneurial managers react quickly to 
take advantage of new opportunities and are 
willing to accept risk.  
• The hierarchic management lack 
bureaucracy and make it easy for 
management to decide changes. 
• Take much promotion to make 
managers react to opportunities of CP. 
• Few willing to accept risks of long-term 
investments. 
Internal Communication Efficient and informal internal 
communication networks. Affords a fast 
response to internal problem so
• Poor internal communication due to 
hierarchic management, fear of 
lving; 
provides ability to reorganise rapidly to 
conflicts, fear of superiors, and reluctant 
workers.  
adapt to change in the external environment.   • However, has improved a lot with 
worker participation.  
Qualified Technical 
Manpower 
Often lack suitably qualified technical 
specialists. Often unable to support a formal 
R&D effort on an appreciable scale.  
• Pose a lot of self-learned know-how, 
have skilled workers, and do easy learn 
to copy new products from others.  
• Poor resources for R&D (typically 1-2 
%) 
• Lack educated employees with technical 
skills. (Engineers) 
External Communication Often lack the time or resources to identify 
and use important external sources of 
scientific and technological expertise. 
• Few companies member of industrial 
associations. 
• Poor formal networking with other 
companies. 
• No co-operation with public research 
institutions.  
• Easy to group Thai SMEs in networks, 
e.g. the CPIE network and SPC.  
Finance Can experience great difficulty in attracting 
capital, especially risk capital. Innovation 
• Very difficult
financial sector, 
can represent a disproportionately large 
 to loan money in the 
and often with bigger 
interest rates, due to the risk of loosing 
financial risk. Inability to spread risk over a 
portfolio of projects.     
money. 
• Few investments in projects with long 
payback periods, typically not above 2 
years and few longer than 6 months. 
Economics of Scale and the 
stems Approach  
In some areas scale economies form 
substantial entry barrier to small firms. 
• Mainly sub-suppliers for larger 
productions. Few high-tech productions Sy
Inability to offer integrated product lines or 
systems.   
 
 
 
among the Samut Prakarn industries. 
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Growth Can experience difficulty in acquiring No comm
external capital necessary for rapid growth. 
Entrepreneurial managers sometimes unable 
ent 
to cope with increasingly complex 
organisations.  
 
Patents Can experience problems in coping with the 
patent system. Cannot afford time or costs 
involved in patent litigation. 
 
 
No comment 
 
 
 
Government Regulations  O
Unit c
ften cannot cope with complex regulations. 
osts of compliance for small firms 
• Do not regard regulation as an 
important issue to comply with. Do not 
l often high. react to regulation before actua
sanctions from the public.  
 
Table 10: Advantages and di  a o  
context. (Based on table 3, R
 
In general the theory in the table is comparable with the con t 
Prakarn. However, there are som arketing and management. The theory 
describ estern SMS  b a arket 
requirements, which is a i SM  of the 
interviewed companies experienced customer demands a  make 
changes, but despite of that, few of them have been able t m  
the slower ability to make changes must be found in a les  f
r  re it is posit  to 
improve this situation ially worker 
participation. Also, the re risk
barrier of lack in long-t b on a 
portfolio of projects.  
 
There is also a huge d nication. e 
efficient internal communication, which make them capab o  
reorganise quickly. This seems completely different in the Thai context, where internal 
communication still has problems of being one-way, and further suffering from
r  s as n 
has improved and hopef inues, co n will become more 
efficient. Externally, pro o t is 
possible to improve external communication for SMEs in m e 
Thai managers socially are easy to group.    
 
1 he Learning C a  
 
The part conclusion tau iffic  the SMEs to search for 
new information, but also to handle incoming data. Th , 
informational overload (or underload), heuristics or algorit re 
s le 4, pa  ere to 
s compa ng capa
 
Selective attention is described to be a problem in connection with the lack of a mainstreamed 
concept for environmental management in Samut Prakarn. Most of the SMEs have few 
sadvantages of small firms in innovation,
othwell & Zegveld, 1985)      
 c ern theory and a Thaimparison of west
text of the studied SMEs in Samu
e differences in m
 to be able to react quickly and
 competence that only fits the Tha
es w e breast of fast changing m
Es to some extent. Most
s an important influence to
ake fast changes. A reason foo r
s lexible management and fewer 
esources for market search. However, here 
 have improved a lot, espec
 Thai managers seem far mo
erm investments and maybe also the
ive to notice that competences 
through the described 
-averse, and it emphasizes the 
 a ility to spread out the risk 
ifference in internal commu In theory Western SMEs hav
le f fast changes and an ability to
 culturally 
elated problems, such as “fear of conflicts”. Neverthele
ully, if this development cont
blems are alike but the CPIE netw
s,  described above the situatio
mmunicatio
rk has demonstrated how i
Sa ut Prakarn, especially becaus
0.2.2. T apacity of SMEs in Samut Prak
ght us that it not only could be d
rn
ult for
e four terms selective attention
hms, and spare capacity we
elected in the theory as
ee if the studied 
 relevant to this context (tab
nies have improved their learni
ge 39). They are discussed h
city. 
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resources to search for information and equally few to sort incoming data. When they are 
b ed with variou  3.1, it makes it difficult 
for them to understand  it hard to sort out the important 
information. Instead of  understand the elements of environmental 
management, the great  interested stakeholders, actually make it worse. This 
problem has however im E  promoted one concept 
to most of the industries e aily business language.  
 
Once the company becomes interested in CP the next problem is how to sort out the relevant 
o   ssue of 
overload in the next par atic for r 
alone has been in charge of all decision-making, which a new 
formation search or innovation. With regard to this problem, worker participation has, for 
ees with better awareness, which improve 
ommunication and make them capable of selecting the right information. Further, it also 
with the work of his other managers, because he relies on their work, 
an passive, motivated to come forward, sharing 
eir ideas. The better motivation is shown by the increased productivity of the workers and 
it can be debated whether this 
ituation will sustain with the present problems of long-term planning. So far it has been 
ombard s terms and concepts, as described
 each individual concept, making
helping the SMEs better to
number of
in section 
 
proved in Samut Prakarn, as CPI
, making it more mainstream in th
 only have
 d
r needed data, not to experience an informational overlo
agraph). This has been problem
ad (we will return to the i
 companies, where the manage
leaves little time for 
in
example, helped to increase the capacity for filtering incoming data. With establishment of 
CP teams the companies get groups of employ
c
releases resources at management level, so the company improves its capacity to focus on 
important features of the external environment.  
 
Informational overload occurs when trying to deal with too fast information, which can cause 
breakdown or stress, and loss in quality in performance. This is the example of the family 
business, where the manager handles all decision-making alone leaving her/him in a position, 
where it only is possible to deal with things one day at a time and seldom with projects longer 
than 6 months. It points out the problem of SMEs to perform long-term planning, because the 
managers need better capacity to plan ahead. Here it has helped the companies to decentralise 
management tasks, e.g. to the CP teams, because it gives the managers more time to handle 
the external business. This, for example, was the case of Factory B, where the owner 
expresses satisfaction 
which gives him better time to develop the company. In Factory G the owner has time to 
travel outside Europe to gather experience from other companies, because he has several 
managers and CP teams at all levels, to handle the daily production. Without these resources 
it would not have been possible for him to leave the daily business.  
 
Oppositely, there can occur a situation of informational underload, typically among shop 
floor workers performing repetitive work, which can cause boredom and fatigue. To this 
situation worker participation has clearly minimised the problem, because the workers have 
been stimulated with new working tasks, through rally concepts and CP games. They have 
been encouraged to be progressive rather th
th
demonstrated through a better economic outcome. However, 
s
possible to stimulate the shop-floor workers with good housekeeping activities and 
participation in implementation of incremental CP-solutions; but as described, the source for 
incremental CP solutions will disappear if the management is not willing to risk larger 
investments. That way, it will be difficult, continuously, to stimulate the workers interest in 
working with CP.  
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Heuristics and Algorithms refer to the problem of understanding individual skills. Before we 
distinguished between know-how and tacit knowledge, where especially tacit knowledge is 
difficult to understand. Continually studies are suggested to reveal patterns and routines, but it 
is a difficult process for SMEs, lacking capacity to develop human resources. For example, it 
is a problem that many workers who only work for short periods, moving around, bringing 
their knowledge from company to company. Further, it is difficult to communicate the tacit 
knowledge from person to person, and without professional consulting it is difficult to codify 
it. The situation must, however, have improved with the improved internal communication 
and Thai SMEs have a strength in their ability to copy skills.  
 
Overall, the process of learning depends on the company’s spare capacity, which has shown 
to be improved in several areas for the companies in the case study. Internally, formulation of 
CP policies help to improve the corporate strategies of the firm, establishment of CP teams 
and better employee awareness release management resources, and the whole motivation for 
CP help the company to set goals, which involve better long-term planning. Externally, the 
companies have improved their networking with other companies in Samut Prakarn, making it 
easier to identify new knowledge, and they have better co-operation than before with the 
customer-chain.   
 
0.2.3. Three Dimensions for Successful Innov1 ation 
 
An important objective of this thesis is to discuss sustainable development of CP. A 
sustainable development has been defined as an ability of the industry to continue 
implementing CP, as a forth-running process, so it not only is a one-time implementation. The 
previous sections have already discussed important competences to develop to implement CP, 
but it is still a question as to whether the present development is enough to secure a 
continuous CP innovation? To discuss that the theory presented the model of the dynamic 
triangle, containing the three dimensions for successful innovation, strategic orientation, 
business competences, and network involvement. The dynamic triangle suggests that it is 
necessary for the implementing company to have well-developed competences in all 
dimensions, to be successful innovators19. Thus, it is relevant to discuss if the studied 
companies have developed the proper competences within all dimensions to continue 
innovating CP.  
 
First, it is essential to understand that it is not enough for the innovating company only to 
develop competences within one or two of the three dimensions. The dimensions are 
interactive and a change in one dimension will naturally cause changes to the others. 
Therefore, it is understood that it will be difficult for the studied companies to continue 
developing CP if not they have developed competences in all three dimensions. However, if a 
company has managed to develop competences in all dimensions it can still be difficult to say 
if that is enough, because where is the limit, if the company management still is fully 
motivated? In the following paragraphs I will try to discuss which competences have been 
developed in each dimension.  
 
                                                 
19 CP in this context is regarded as innovation, whether it refers to invention and development of new ideas, or 
adoption of new technologies. 
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Strategic Orientation: To begin with I find a close relation between motivation and the 
 study sincerely have developed 
etter management capacity to handle the long-term planning of CP implementation. With 
ching and identifying new signals in the market, which is itself another 
elective attention factor. Otherwise, they will lack the right information to keep up with other 
Slowly, the involved companies will maybe involve in bigger risks if they 
 to identify new market signals and to get information about 
ew technologies. Here the “case companies” clearly have developed better external network 
relations, both through the CPIE network and through the increased interest in the behaviour 
strategic orientation. The policies and goals decided as the company’s business strategies are 
naturally affected by the management’s true interest in e.g. implementing CP, which makes it 
important why they have been motivated in the first place. If the interest only is based on 
compulsory motivation, then the management will properly be more reluctant to put their will 
and resources behind the formulated goals, than if motivation is based on voluntary 
commitment. On that background, it is positive to conclude that the studied companies have 
been motivated by their own goals, such as economic benefits and better quality, and 
hopefully it makes them more willing to offer the needed time and resources to continue 
innovating CP. Beside, it seems like the companies in the case
b
improved planning there must be a better chance that these companies also work with CP in 
two or four years from now, as the goal setting and interest in CP already have affected the 
company strategy. This could, for example, be due to increased customer interest, because the 
managers have become aware that larger companies will keep being focused on 
environmental issues and quality. As a consequence the case studies have illustrated how the 
companies establish CP teams and training programmes to develop core competences, and at 
the same their interest in better external networking demonstrates that they are aware of the 
necessity for sear
s
companies’ development (not only the CP market).   
 
Business Competences: Most of the issues discussed in connection with management relate 
to the elements of business competences. Most important has been the internal development 
of better CP knowledge and skills among the workers in connection with worker participation, 
but also the improved organisational routines, such as better two-way communication, 
increased flexibility to technological changes, and shared responsibility for the practical 
implementation. The companies have in these areas improved a lot, compared with before CP 
implementation, and for sure it puts the companies in a position, where it will in future be 
easier to identify and implement new technologies (if just they are ready for bigger 
investments). Again, the springing-point is the amount of resources, which the management 
are willing to spend on new investments. It was found to be a problem that most of the 
companies still fear long-term investments, but it must also be highlighted as positive that the 
present investments in CP still seem bigger than usually (normally it did not use to be longer 
than 6 months). 
have success in the first phase of the CP implementation (this is for example the case of 
Factory G). However, a problem must be the lack of environmental focus. CP is also, after all, 
a question of improving the environmental behaviour, but today much of the focus is only on 
the economic benefits, even though it relates with improvements in the environmental impact. 
Also, if focus is to develop better environmental competences, then it will create a bigger 
potential for generating new market possibilities, based on green products. 
 
Network Involvement: This last dimension is important to the streams of information 
entering the company. Poorly developed network resources isolate the company from external 
knowledge, which is important
n
of their suppliers by international firms. Most important is the network of CPIE, because it is 
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configured in a way, where it should be possible to sustain it in the future, if only the newly 
established CP clubs can find funding. Many of the CPIE companies are now engaged in 
these clubs and if they keep running, they can become centres for knowledge exchange and 
training activities in the future. However, the external networking depends a lot on the 
competences developed at an internal level. If the internal competences are weak, then 
external resources will remain remote. This can be a problem for SMEs, where the managers 
have little time to leave the daily business. Hopefully, this has improved because the 
managers describe how they get more time for external business, because the 20/20+ 
programme has helped them to decentralise responsibility in the daily business.  
 
Consequently, in summary it seems like the CPIE companies have developed better 
competences within all three dimensions. It is difficult to say if these competences are 
sufficient to sustain the CP market in Samut Prakarn, but the fundamental basis should be in 
place for it. However, the sustainability of these competences will, to a large extent, depend 
on a continuing motivation in CP and most of all funding for the external networks. Most of 
the companies expressed interest in continuing the co-operation with other SMEs in the CP 
clubs, but few of them were willing to pay the costs of running the clubs. Thus, the future 
network involvement of these companies will perhaps depend on external stakeholders will to 
raise the necessary funds, which either could be the Thai government or bilateral donors.  
 
0.2.4. A Fourth Italy? 1
 
The headline above refers to the case of The Third Italy (3.8.). It implies the question, as to 
whether the circumstances are present in the province of Samut Prakarn to create clusters of 
SMEs that become innovative and competitive through enterprise relationships and interactive 
networking. The theory suggests that a number of elements must be present to establish 
successful SME clusters, which at many points can be compared with the situation of Samut 
Prakarn.  
 
First of all, the geographical proximity of SMEs in Samut Prakarn is very high, with more 
than 5000 SMEs located in a very small area, being the predominating size of industries. On 
top of that several of the sectors are mature industries with a high number of companies 
located close to each other, as for example the tanning industry or textile industry, where the 
companies simply are placed side by side along roads and rivers. Further, it has been shown to 
be easy to group Thai managers in SME networks, as they socially are open for co-operation 
with other companies, even though they need help to get started. Once the Thai managers 
have got to know each other they quickly become related, which forms a basis for trustful 
relationships. As one interviewee expressed it, Thai managers are far more open to each other 
than he has experienced Western managers to be. All of these elements fit with the ones 
suggested in the theory and to judge on basis of the CPIE network, it seems possible to form 
uccessful clusters. Maybe it is not likely for them, at the moment, to get coms petitive at the 
world market, like in the case of Italy, but it will for sure help them to be more innovative and 
make them competitive to the Asian market. Especially, when comparing with other suppliers 
for multinational enterprises. At the moment the industries in countries like Cambodia, 
Vietnam, and even Laos are getting more competitive on cheap labour, as Thailand once was, 
and to compete with that the Thai companies need to develop other competences, such as CP 
and higher quality products.    
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10.3. CPIE - Success or Failure? 
 
How successful is CPIE and the 20/20+ programme? Compared with past demonstration 
projects they have reached far more industries and managed to be recognised as an industrial 
stakeholder by the industry in Samut Prakarn. In that sense the project must at present be 
regarded as successful, but in the long run it is more difficult to say if the success is 
sustainable. The objective of CPIE was to create a self-sustaining CP market, but this goal 
will not be proved before the project is over, and the companies demonstrate capabilities to 
continue working with CP. Here the CP clubs will show if the CP interest sustains, because 
e it 
kes a lot of resources to set up new offices and project structures. Today CPIE is well 
he local society, so why not sustain the project with new funds, to 
xtent it in the neighbouring provinces? New projects are of course related to different 
ng among the CPIE companies that the CP clubs is a good place to continue 
nd that I managed to get “around” all important network 
the existence of these clubs very much reflects if the companies are willing to do what it takes 
to keep them running. Nevertheless, in just two years CPIE reached out to more than 400 
companies, which can be compared with the results of the first interviews, where it was 
estimated that only 1000 companies in Thailand have implemented CP (see 4.2.4). That way, 
it seems like the approach of CPIE manage to reach many industries, without going into each 
individual factory with technical pilots.  
 
The CPIE project ends in October, because it run out of funds, but maybe it would be better to 
fund this project with more money, instead of organising new projects again. Over the past 
decade project after project has replaced each other, starting all over again and every tim
ta
organised and rooted in t
e
stakeholders entering Thailand (bilateral donors), all with different objectives, but it would be 
faster to reach the industry if somebody tried to build on top of successful projects. Now they 
come in with new people, which mean new faces again, new terms to understand and maybe 
even different objectives, which only confuses the local industry.  
 
In this matter funding for the CP clubs is also an important issue to discuss. It was a common 
nderstatiu
networking, but nobody thinks they will sustain without funding. These clubs can be 
sustained with little money, if just somebody is willing to pay. Instead of using millions of 
dollars on establishing new projects/networks, maybe only to reach 10-20-50 companies in 2 
or 3 years, it would be much cheaper to keep these CP clubs running, clubs who already have 
a name in the local business society and access to more than 400 companies.  
 
10.4. Validity of Case Study Results 
 
Finally, I will discuss the validity of my results and the used methodology. As most of the 
findings in this thesis have been based on empirical data gathered through personal 
interviews, it is relevant to ask how valid the final results are and if they are representative for 
all SMEs in Samut Prakarn. Two questions are especially interesting. Has the network theory 
helped to select the right stakeholders to be interviewed? And, is it possible on the basis of 
seven companies to generalise, which competences SMEs in Samut Prakarn must develop to 
implement CP? 
 
With regard to the choice of interviewees I feel that I had success getting in contact with the 
ost relevant stakeholders am
 121
relations, with reference to figure 1 (page 15). It was a normal procedure after each interview 
 ask the interviewee if she/he knew other people of interest to my thesis, to help recognise 
rkers about their experience with CP, so instead of 
ailand, as other cultural or 
to
the next people to contact. In the end it became normal that it was the same names that were 
mentioned and I took it as sign that I had managed to get hold of the most important CP 
stakeholders.  
 
It is more difficult to tell if the case study is representative for other SMEs in Samut Prakarn. 
Seven companies are a fair number to interview, and on many issues the answers showed to 
be comparable. That way, there should be a good possibility that the results of the case study 
also can be compared with other SMEs, whereby the conclusion of this thesis can be used in a 
more general context, with regard for CP development and SMEs in Thailand. However, there 
are a few places, where I for sure could have improved my case study. First of all, due to the 
lack of time during my field trips, I have chosen only to interview owners or managers of the 
studied companies, but in spite of that I still make conclusions of the worker’s attitude 
towards CP, even though I only got it from their superiors. It would clearly had been a 
trength also to interview shop floor wos
interviewing seven companies in total, it would maybe had been better only to interview 3 or 
4, to get more time for my narrowed interviews with other employees than the management. 
Further, I have only interviewed progressive companies in Samut Prakarn, which also turned 
out, mainly, to be first generation companies, and it would have been good to interview less 
progressive companies, to hear if they at all would be interested in working with CP. 
However, the main objective was to identify competences for CP implementation and to do 
that it was necessary to identify companies that already had implemented CP at some level.  
 
Therefore, I believe it is possible, in general, to transfer the results of this thesis to other 
companies in Samut Prakarn, and the neighbouring provinces, but it is difficult to tell if they 
lso can be compared with companies in the North or South of Tha
social issues can make a difference.         
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Chapter 11: Conclusion  
 
The discussion has focused on the companies’ motivation for CP and the changes performed 
in management and knowledge, to undertake a successful implementation. It was discussed 
ow to intervene with the barriers and obstacles, which were observed in connection with the h
answering of research question one, and it was discussed what the present and prospective 
feasibility is for future development of CP in Samut Prakarn. The discussion highlighted a 
number of key issues, as important to address, when working with SMEs and innovation of 
CP. It is believed that some of them with success can be transferred to other companies in 
Samut Prakarn or Thailand. On that background, this chapter will make the final conclusions 
to research questions two and three, which are: 
 
Which competences have small- and medium sized enterprises in Samut Prakarn developed 
to implement Cleaner Production? And;  
 
What is the feasibility for continuing development of Cleaner Production among small- and 
medium sized enterprises in Samut Prakarn and for establishment of a sustainable CP 
market? 
 
Motivation  
 
The case study has shown that it is important for the companies to develop the right 
otivation to conduct a successful implementation of CP (I regard motivation to be m
development of a behavioural competence). If the motivation is voluntary there is a bigger 
chance that the implementation process will be carried out successfully, because the managers 
and the workers will feel more responsible for the outcome of their work, which also has been 
discussed as development of ownership. It was found that the companies voluntarily could be 
motivated to implement CP, if it involves direct economic benefits, improves their market 
opportunities, or give them acknowledgement in the local society.  
 
In short term it was found feasible to create voluntarily motivation among SMEs in Samut 
Prakarn to implement CP. However, the case study tells us that it not is enough only to 
perform pilot projects with demonstration of beneficial CP solutions. To motivate the 
companies it is also necessary to create access to free training programmes and workshops, to 
create access to cheap consulting, and to offer free access to networking with other 
companies. It was also necessary to use CP ambassadors, such as local politicians, to promote 
the concept in the business environment, and to arrange training activities in evenings and on 
Sundays. Otherwise, it would have been difficult to get the managers to take the time to leave 
their productions. On that background it is concluded that it takes a lot of external resources 
to motivate the local industry to work with CP, and it would be difficult to get their interest in 
the beginning, without costless offers. Nevertheless, it is feasible to create motivation for CP, 
especially if the concept is based on a voluntary commitment.  
 
However, in a long-term perspective it is difficult to say if the involved companies will keep 
up their motivation for CP, once the CPIE project is over. It is not unlikely that they will loose 
motivation, when they must start paying the costs of training and consulting themselves. This 
is based on the assumption, that some of the companies already expressed dislike to pay for 
the costs of running the CP clubs, and therefore, not will be willing to pay for other costs 
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either. Nevertheless, at present a lo
companies have today much better 
cal CP capacity has been build in Samut Prakarn, and the 
CP awareness than before, whereby it should be possible 
r them to continue working with CP. They have better access to local consulting and if the fo
CP clubs sustain it will still be possible for progressive companies to exchange knowledge 
and ideas. That way, it should be feasible for interested companies to work with CP in the 
long-term without the support from CPIE.    
 
Management  
 
A key intervention has been worker participation programmes. It was found that worker 
participation has enabled most of the companies to develop managerial and organisational 
competences, which help them to overcome a number of the barriers identified in the part 
onclusion. With implementation of worker participation the studied companies have, first of 
rkers have become more open and flexible to e.g. 
ility for the practical CP implementation, and as a consequence the managers have 
e to handle other business, such as market identification and external networking. 
ground, worker participation is found to develop better managerial competences, 
from the implemented CP 
c
all, developed better internal communication, which partly have overcome the problem with 
hierarchic management. As a result the wo
changes in the daily production processes, and it enables the company to adapt faster to 
changes in the market or easier to require new technologies. Further, in connection with 
worker participation the companies have developed CP teams, which has decentralised the 
responsib
got more tim
On that back
which make it easier for the company to handle technical development, both due to increased 
awareness, but also because the organisational changes make the daily management more 
homogenously. Therefore, it can be concluded that along with technical development, it is 
equally necessary to develop managerial competences to implement CP successfully (soft 
ware development).        
 
In short-term it is extremely feasible to implement worker participation. It is a low-cost 
investment and the workers were easily motivated to participate in activities like CP rallies 
and CP games. Typically, the costs were covered by the benefits 
solutions, mostly suggested by the workers, and it further showed to involve “hidden 
benefits” due to increased productivity and better competitiveness. That way, worker 
participation is concluded to be easy to implement and feasible to transfer to most SMEs, if 
just the management can be motivated to do it.  
 
However, in the long-term it will be difficult to sustain the success of the worker participation 
programmes, if they only continue in their present form. Most of the suggestions made by the 
workers have been incremental CP solutions, which are low-cost investments that are easy to 
implement, but at some point it will not be possible for them to identify new ideas any longer. 
Therefore, the managers must either be willing to accept larger investments or find other ways 
to create employee participation, because if they only can keep the workers engaged with 
good housekeeping programmes, then it must be assumed that they slowly will loose their 
motivation again, which also will affect their productivity.    
 
Knowledge 
 
In the case study it was found that the development of knowledge both take place at the 
internal and external level of the company. It was earlier concluded that it is difficult for the 
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SMEs to hire well-educated staff, as they are too expensive in salary, and that they both lack 
resources to search for new knowledge and to handle incoming information. This situation 
has, however, been improved through the 20/20+ programme, because the companies were 
offered access to free training and the opportunity for knowledge exchange with other 
companies. This has lead to an increased awareness about the CP concept, which have 
developed better competences to identify new knowledge with relevance for innovation of 
P. It has especially helped the workers to develop better competences to identify CP. This 
ted through the rally concept, where workers were enabled to identify CP 
olutions, with a combination of new CP awareness and their old know-how about the daily 
ch will make it possible for them to get new ideas and 
otivation to work with CP. Whether the CP clubs will sustain or not, is concluded in the 
C
was demonstra
s
production processes. Thus, it was found that the worker occupied in the daily production 
pose an enormous potential of CP knowledge, if just she or he are provided the right 
awareness to identify the concept. However, again the feasibility of developing the workers 
competences will depend on the management’s ability to keep motivating their employees 
with new CP tasks and responsibilities.  
 
To get started in the first place, most SMEs will need help from an external stakeholder, such 
as CPIE, to organise such CP projects and to perform the first CP training.    
 
With regard to knowledge a key intervention has also been the establishment of the CPIE 
network and the CP clubs. This network have made it possible for the SMEs to develop 
external relations with other companies in Samut Prakarn, which have given them access to 
exchange of knowledge and ideas. Through the CPIE network the SMEs have learned to be 
open to outsiders and experienced the strength of networking with other managers. 
Individually, it would have been difficult for these companies to develop CP, especially once 
the CPIE project is over, but through the network the companies will still have an incoming 
flow of external information, whi
m
next section.   
 
Networking 
 
With regard to SME networking in Samut Prakarn it has been found that there is a huge 
potential for development of SME clusters, which can strengthen the innovation of CP in the 
province. There is a high density of SMEs within a small geographical area and the Thai 
anagers have shown to be easy to group or bring together. They are very open for co-
le CP market in Samut Prakarn, 
ecause without the external network, it will for most of the SMEs be difficult to identify new 
e.  
m
operation and socially they like to gain others managers respect, which pace them to perform 
well in a network. However, even though it has shown feasible in short-term to establish a 
strong network of SMEs, now assembled within the three CP clubs, there exists a large barrier 
for these clubs to sustain. The companies are interested in continuing the co-operation in the 
clubs, but are not willing to pay the costs. As said above, it is therefore most likely that these 
clubs will loose many of their members or maybe even close down. It can therefore be 
concluded that the future of these clubs will depend on funding from external stakeholders. 
This will also be a stroke to the establishment of a sustainab
b
CP knowledg
 
Nevertheless, the yearly operational costs of the CP clubs will properly not be expensive 
compared with the total budget of the CPIE project ($6.5million). Besides administration, 
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there will be costs in connection with e.g. lectures and workshops, but it will still be a small 
amount of money, compared with the costs involved in starting up a new CP project in Samut 
Prakarn. At the same a new project will also have to begin all over, establishing new contacts 
to the local companies (including trust), and it will be a setback compared with the present 
number of industries already involved with CPIE. It can therefore be concluded that the Thai 
government or other stakeholders, would get more CP for their money, if they are willing to 
fund these clubs, or build new projects on top of the old CPIE organisation, where a trustful 
network already is in place.  
 
CPIE  
 
Overall, CPIE is found to be a successful CP programme. At the end of the project period 
CPIE have managed to get more than 400 companies as members in the 20/20+ programme, 
and compared with the figure of 2001, where it was estimated that less than 1000 companies 
t that stage had developed some kind of CP, it must be understood as a large number of 
ssible to involve 
cal CP stakeholders and consulting firms, to build a local CP capacity. In this context it was 
he CP clubs, and if they sustain, there is a good basis for future co-operation 
mong the involved companies.   
owever, the overall barrier found to continuing development of CP is the managers’ lack of 
a
companies (almost 10 % of the industry in Samut Prakarn). The project have focussed on both 
development of technical and managerial competences, and tried as best as po
lo
especially the narrowed focus on technical development that was criticised in connection with 
past demonstration projects. That way, CPIE is found to demonstrate the importance of 
supporting technical promotion with access to free training and help to develop better 
managerial competences.    
 
With background in the CPIE project and their results, it is concluded that there is basis for a 
sustainable CP market in Samut Prakarn. The project has built a local CP capacity, not only 
among the companies, but also among the politicians and the consulting firms that have 
participated in the project activities. Further, CPIE has helped to create a large network of 
SMEs, within t
a
 
H
long-term planning and fear of long-term investments. If they not are willing, in the long run, 
to risk more radical innovations, then the present CP capacity will become outdated and 
make it difficult for new companies to explore the concept, or even identify it, without external 
consulting (again).  
 
Summary 
 
The table below summarises the key interventions observed in connection with the case study.  
It describes the observed competences developed to implementation of CP and concludes the 
short-term and long-term feasibility for a successful CP implementation. During this project a 
number of barriers and obstacles have been identified to the development of CP in Samut 
Prakarn, and the case study has discussed several small and large interventions to these 
problems. However, the interventions summarised below, and the related competences 
developed in connection with these issues, have been picked out as the most important to 
cus at, working with CP and SMEs. Not that these interventions are enough in itself to fo
develop CP, but in connection with technical promotion, they are important to remember.   
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Feasibility for Successful Implementation 
 
 
Key 
Intervention 
 
 
 
Developed 
Competences for 
Implementation of CP 
(Includes behavioural changes) 
 
Short-term 
 
Long-term 
Voluntary 
commitment  
 
-Free membership 
-Voluntary motivation 
 
 
-Ownership 
 
-Easy to attract SMEs in Samut 
Prakarn with free training offers 
 
-When CPIE is over it will 
become difficult for some 
companies to keep up the 
 
-Free training
 
  
 consulting 
 
-Responsibility 
-Easy to motivate SME managers 
to adopt CP, with focus on 
economic benefits, quality 
improvements, and 
acknowledgement in local 
motivation, because their no 
longer will be offered free 
training programmes.  
 
-If the CP clubs sustain a number -Access to
 
-Access to network of 
knowledge 
 
-Free certificate  
 
-CP ambassadors  
society  
 
-Better possibility for successful 
implementation, when the 
managers feel responsible for 
development of own ideas.  
of companies will keep co-
operating, making it feasible to 
sustain a local CP market 
 
-Larger companies interest in CP 
will push suppliers to keep 
implementing new technologies  
Worker 
participation 
 
-Rally concepts 
 
-CP games 
 
-CP training 
-Better internal communication 
(two-way) 
 
-Forward and flexible workers, 
less fear of superiors 
 
-Better CP awareness among 
other employees
-Easy to organise rally concepts 
and CP games  
 
-Easy to motivate the shop-floor 
workers to get involved with CP 
 
-Easy to create awareness among 
-Difficult to continue worker 
participation programmes, 
without long-term investments, 
as the source for new ideas will 
disappear if managers not are 
willing to accept more radical 
implementations  
 
-Good housekeeping  
-Shared responsibility for CP 
implementation, not only a task 
for the management any longer 
 
-More time for the management 
to identify the external 
environment  
-A low-cost investment, with 
good benefits, which makes it 
attractive  
will slowly loose their 
motivation 
 than only the 
management 
the workers  
 
 
-As a consequence the workers 
Netw
involvement 
ork -Better co-operation a
 
-CPIE member 
network 
 
-Establishment of CP 
clubs 
SMEs in Samut Prakarn 
 
-Less reluctance to outsiders 
 
-Better access to knowledge 
 
-Mo
authorit
which make it feasible to create 
SME networks 
 
-Thai managers open to 
exchange of knowledge 
 
clubs provide a possibility for 
continuing the co-operation 
among the companies involved 
in the CPIE project, including 
new companies, but without 
external funding the clubs will 
 
-Member mee
Sundays and in
tings on 
 
  
mong the 
re power in negotiation with 
ies etc. 
 
-More local CP awareness 
-Easy to group Thai managers, 
-Easy to engage the CPIE 
members in the new CP clubs 
 
-The high density of SMEs in 
Samut Prakarn increases the 
-The establishment of three CP 
most likely go to sleep, because 
none of the companies seem 
willing to pay the operational 
costs in the long run 
evenings
 
-Workshops 
possibility for SME clusters 
 
-Factory visits  
 
Table 11: Key interventions and developed competences to CP implementation and feasibility for sustainable 
implementation.    
 127
List of Literature
 
Books 
ndersen, Ib (19 ): “Valg af Organisat ns-Sociologisk Metode, ektiv”, 
r. 
ngel, David & Ro 00): “Asia’s Industrial G owth and the Environment”, 
 Ltd.  
hn; Hoffman, K; Meredith, Sandra (199  Tool-
ox Concept”, the Economic and Social Science R    
): “Miljøbistand til Udviklingslandene Årsberetning 1998”,  
.  
y (20
is (2002): ion
odgson, Mark & R 1996): “The Handbook of Industrial Innovat g 
 
Edquist, Charles (19 n, Technologies, Institutions, and Organisations”, Pinter – 
London and Washing
 
Eriksen, Anne Lone  Virksomheder og Forebyggende Miljøarbejde”, Chapter 6 in “Miljøstrategier 
nsrelatio l
t (200 e atter, Why Social Inquiry F d 
ambridge U
an, Chris (1974 ode
 T ge  
y, and Environment.  
 Agneta & Roberts, Hewitt (2000): “Size Matters, Barriers and Prospects for Environmental 
 Small and Medium Sized Enterprises”, Chapter 8 in “Small and Medium-Sized Enterprises and 
ritz, Rolf; Holck, Anders; Nørgaard, Jens Kristian; Jørgensen, Pia; Rasmussen, Ulrik (2000): 
“Wastewater Regulation in Thailand, With Emphasises on the Implementation Process, Student Report, Roskilde 
University.   
 
Hewison, Kevin (1997): “Political Change in Thailand, Democracy and Participation”, Routledge.  
  
 
A 90 io Et Kombinationspersp
Samfundslitteratu
 
A ck, Michael (20 Clean Revolution, r
Greenleaf Publishing
 
Bessant, Jo 6): “Process Innovation, A Tra
esearch Council, the UK.
ining Package Using the
B
 
DANCED (1998  Miljø og Energiministeriet,
Denmark
 
Demaine, Harve 02): “Physical and Social Geography”, Thailand, Regional Surveys of the World, 2002.   
 
Dixon, Chr  “Economy”, Thailand, Reg
othwell, Roy (
al Surveys of the World, 2002. 
 
D ion”, Edward Elgar Publishin
Limited.  
97): “Systems of Innovatio
ton.     
(1995): “Små
og Produktio ner, 7 cases om renere teknologi”, Tek-Sam Forlaget, Roski de University.  
ails and How it Can Succee
rn Economics Texts.  
ment”, Ministry of Science,
 
Flyvbjerg, Ben
gain”, C
1): “Making Social Scienc M
A niversity Press.    
 
Freem ): “The Economics of Industrial Innovation”, Penguin M
 
Gundech, Pidalad (
Technolog
1999): “Country Report hailand, Wastewater Mana
 
erstenfeld,G
Management in
the Environment, Business Imperatives”, by Ruth Hillary, Greenleaf Publishing.  
 
Hansen, Sara; Hau
 128
Hewison, Kevin (2001): “Thai
Department of Applied Social S
land’s Capitalism Through Boom and Bust”, Southeast Asia Research Centre, 
tudies City University of Hong Kong.   
Kevin (1989): “Bankers and Bureaucrats, Capital and the Role of the State in Thailand”, Yale Center 
tional and Area Studies, Yale University Southeast Asian Monographs, no. 34.  
.  
 
unt, Jane (2000): “Environment, Information, and Networks, How Does Information Reach Small and Medium 
”, by Ruth Hillary, Greenleaf Publishing.  
t, 
oskilde Universitetscenter.  
vale, Steiner (1997): “Interview - En Introduktion til det Kvalitative Forskningsinterview”, Hans Reitzels 
ry (1988): ”The Far Side Gallery 3”, Andrews McMeel Publishing. 
enasveta, Piamsam (2000): “Marine Pollution Problems in Thai Waters”, Department of Marine Science, 
, Chapter 13 in 
Small and Medium-Sized Enterprises and the Environment, Business Imperatives”, by Ruth Hillary, Greenleaf 
üller, Jens (1991): “Hvad er Teknologi”, chapter 2 in ”Samfundet I Teknologien”, by Rostgaard, Marianne; 
IFI (1995): “The Green-lipped Mussel as a Bio-indicator of Heavy Metal and Organochlorine Pollution in the 
, How Japanese Companies 
reate the Dynamics of Innovation”, Oxford University Press.    
 of the National Environment Board. 
 
Hewison, 
for Interna
 
Hillary, Ruth (2000): “Small and Medium-Sized Enterprises and the Environment, Business Imperatives”, 
Greenleaf Publishing
 
Holmes, Henry & Tangtongtavy, Suchada (1997): “Working with the Thais, A Guide to Managing in Thailand”, 
White Lotus Ltd.  
 
Hungspreugs, Manuwadi (2000): “The Marine Environment of the Gulf of Thailand”, Chulalongkorn University. 
 
H
Sized Enterprises”, Chapter 15 in “Small and Medium-Sized Enterprises and the Environment, Business 
Imperatives
 
Kjær, Tyge (1996): “Hvad er Renere Teknologi fra Projektbeskrivelse og Projektmanual”, LIFE-projek
R
 
K
Forlag, Copenhagen.  
Larson, Ga
 
McVey, Ruth (2002): “History”, Thailand, Regional Surveys of the World, 2002.  
 
M
Chulalongkorn University, Thailand. 
 
Meredith, Sandra (2000): “Environmental Innovation and Small and Medium Sized Enterprises”
“
Publishing.  
 
M
Remmen, Arne; Christensen, Jens (1991), Aalborg Universitetsforlag.   
 
Naklampa, Withamon (1999): “Country Report Thailand, Water Quality Management”, Ministry of Science, 
Technology, and Environment.  
 
N
Coastal Waters of Thailand”, National Inland Fisheries Institute, Department of Fisheries.   
 
Nonaka, Ikujiro & Takeuchi, Hirotaka (1995): “The Knowledge Creating Company
C
 
Onodera, Sukeo (1985): “Water Quality Evaluation of the Lower Chao Phraya River and Klongs Along the 
River”, Office
 
Pasuk, Phongpaichit & Baker, Chris (1996): “Thailand’s Boom”, Chiangmai-Silkworm Books.  
 129
Pedersen, Charlotte (2000): “Local Authorities in Dialogue with Small and Medium Sized Enterprises”, Chapter 
16 in “Small and Medium-Sized Enterprises and the Environment, B
reenleaf Publishing.  
usiness Imperatives”, by Ruth Hillary, 
othwell, Roy & Zegveld, Walter (1983): ”Innovation and the Small and Medium Sized Firm, Their Role in 
othwell, Roy & Zegveld, Walter (1985): “Reindustrialisation and Technology”, Longman Group UK.  
Brown, Wayne S. (1986): “Entrepreneurship and Technology: World Experiences and 
olicies”, Longman Group UK.  
EAFDEC (1999): “The Gulf of Thailand and East Coast of Peninsular Malaysia”, Southeast Asian Fisheries 
ulf of Thailand”, Southeast Asian Programme in Ocean 
aw, Policy, and Management, volume 1.    
nthada, Kusol (2000): “SME Policy in Thailand, Vision and Challenges”, Institute 
r Population and Social Research, Mahidol University. 
999): ”Knowledge Networking, Creating the Collaborative Enterprise”, Butterworth-
e Small and Medium Sized 
nterprises’ Environmental Behaviour”, Chapter 1 in “Small and Medium-Sized Enterprises and the 
Bent; Hansen, Ole Erik, and Kerndrup, Søren (1997): “Renere Produktion i et 
novationsperspektiv”, “Miljøregulering, tværfaglige studier”, Roskilde Universitetsforlag. 
ce Base for Thailand’s Development 
ustainable”, Thailand Development Research Institute.  
ental Outlook”, UNEP GEO Team, Kenya.   
999): “Adoption of 
ic Publishers. 
ndon Limited.  
G
 
Rogers, Everett M. (1995): “Diffusion of Innovations”, Free Press, New York.  
 
R
Employment and in Economic Change”, Frances Pinter, London.    
 
R
 
Rothwell, Roy & 
P
 
S
Development Center, Bangkok. 
 
SEAPOL (1997): “Seapol Integrated Studies of The G
L
 
Sevilla, Ramon C. & Soonthor
fo
 
Skyrme, David J. (1
Heinemann.  
 
Smith, Ann (2000): “Small Firms and the Environment, Factors that Influenc
E
Environment, Business Imperatives”, by Ruth Hillary, Greenleaf Publishing.  
 
Strauss, Anselm. L (1987): “Qualitative Analysis, For Social Scientists”, Cambridge University Press.    
 
Søndergård, 
In
 
TDRI (1987): ”Thailand Natural Resources Profile, Is the Resour
S
 
NEP (1999): “Global EnvironmU
 
Van Dijken, Koos; Prince, Yvonne; Wolters, Teun; Frey, Marco; Musatti, Giuliano; Kalff, Paul; Hansen, Ole; 
erndrup, Søren; Søndergaard, Bent; Rodrigues, Eduardo Lopes; Meredith, Sandra (1K
Environmental Innovations, The Dynamics of Innovation as Interplay Between Business Competences, 
Environmental Orientation, and Network Involvement”, Kluwer Academ
 
Whiston, Thomas G. (1996): “The Learning Organisation”, Chapter 18 in “Handbook of Technology and 
Management” by Gerard H. Gaynor, McGraw-Hill.  
 
Whiston, Thomas G. (1992): “Managerial and Organisational Integration”, Springer – Verlag Lo
 130
Yin, Robert K. (2003): “Case Study Research, Design and Methods”, Sage Publications Inc.  
 
inatsawaphan, PornpeY
 
tch (1996): www.geocities.com/heartland/7024/chap1.html  
akker, de Frank & Nijhof, Andre´ (2002): ”Responsible Chain Management: A Capability Assessment 
  
angkok Post (10/5-2001): “Confusion in the Classroom”, Article by Alongkorn Parivudhiphongs.  
g for Privilege”, Article by Alongkorn Parivudhiphongs.  
avipim (No Year): “Building a Corporate Culture of Sustainability Through 
orker Participation Programs: Two Case Studies From the CPIE Program In Thailand, CPIE.   
 Status of the Aquatic Environment of Thailand”, Marine 
EI (2001): “Cleaner Production Status in Thailand”, Thailand Environment Institute.  
s, Folders, and Laws  
PIE 1 (No Year): Samut Prakarn CPIE Program Fact Sheet.  
, 
The Environmental 
aw Center – Thailand Foundation.   
aws and Standards on Pollution Control in Thailand 4th Edition (1997): Pollution Control Department, Ministry 
ffice of Environmental Policy and Planning, Overview: Ministry of Science, Technology, and Environment, 
Articles 
 
B
Framework”, Business Strategy and the Environment, John Wiley and Sons Ltd and ERP Environment.  
 
B
 
Bangkok Post (9/5-2001): “Payin
 
Bangkok Post (17/9-2001): “Education for Sale”, Article by Alongkorn Parivudhiphongs.  
 
Blatt, Elaine & Tangtongchit, R
W
 
Hungspreugs, Manuwadi (1989): “The Present
ollution Bulletin, volume 20.    P
  
Parasnis, Mandar (1999): “Growing Pains”, Thailand Environment Institute. 
 
T
 
Pamphlet
 
Case Study on Promotion of Cleaner Technology in the Thai Industry (1998): DANCED, Thailand Environment 
Institute, and the Federation of Thai Industries.  
 
C
 
IW (1999): “Statistics”, Number of Registered Firms, Department of Industrial Works, Ministry of IndustryD
Thailand.   
 
Enhancement and Conservation of National Environmental Quality Act, B.E. 2535 (1992): 
L
 
Factory Act B.E. 2535 (1992): The Environmental Law Center – Thailand Foundation.   
 
L
of Science, Technology, and Environment, Thailand. 
 
MOSTE (2000): “Ministry of Science, Technology, and Environment, Overview”, Ministry of Science, 
Technology, and Environment, Thailand. 
 
OEPP (1997): “Policy and Prospective Plan for Enhancement and Conservation of National Environmental 
Quality, 1997-2016, Ministry of Science, Technology, and Environment, Thailand.  
 
The State of Thailand’s Environment (1997): Ministry of Science, Technology, and Environment, Thailand.  
 
O
1998. 
 131
Pollution Control Department, Overview (1998): Ministry of Science, Technology, and Environment, Thailand. 
amut Prakarn, Programme 
ackground and Early Results”, CPIE. 
ectures, presentations, and roundtable discussions 
leaner Production 
. 
rdinator, Division of Technology, 
NEP, Roundtable discussion (15/3-2001): “Brainstorm on future development of CP in Thailand”. Participants: 
ael Zatz, Project Manager, Cleaner Production for Industrial 
alyst, Cleaner Production for Industrial Efficiency; Dr. Chaiyod 
unyagidj, Vice President, Thailand Environment Institute; Dr. Yuwaree In-na, Director Water Quality 
Environment Specialist, Federation of Thai Industries; Niclas 
ww.uneptie.org
ww.unesco.org/water/wwap/case_studies/chao_phraya/index.shtml  
  
Zatz, Michael (No Year): “Cleaner Production for Industrial Efficiency in S
B
 
L
 
rd3  Asia Pacific Roundtable for Cleaner Production, 28/2 - 2/3-2001, Manila, The Philippines. 
 
th Asia Pacific Roundtable for Cleaner Production, 20/1 – 22/1-2003. Chiang Mai, Thailand. 4
 
PRCP, Personal Notes (1/3-2001): Roundtable discussion, “Reflections on Past CA
Programmes and a new approach”, Asia Pacific Roundtable for Cleaner Production, Manila
 
DUCED CT Field-Course, (15/1-2003): Presentation, Michael Zatz, CPIE, Cleaner Technology Field Course, 
Mahidol University, Thailand. 
 
The Greening of Industry Network Conference, Sustainability at the Millennium, Globalisation, 
Competitiveness, and the Public Trust, 21/1 – 24/1-2001.  
   
UNEP, Roundtable discussion (26/1-2001): “How to approach SMEs”, CP-coo
ndustry, and Economics, UNEP.  I
 
U
Rolf Hauritz, Student, Roskilde University; Mich
Efficiency; Elaine Blatt, Senior Programme An
B
Management Division, Pollution Control Department, Ministry of Science, Technology, and Environment, 
Thailand; Dr. Pitsamai Eamsakulrat, Industrial 
Svenningsen, Environmental Affairs Officer, UNEP.  
 
Internet References 
 
www.unepdtie.org 
 
w
 
w
 
www.unido.org 
 
www.samutpkwater.com/eng/sec1-1.html 
 
 132
Appendix 1: UNEPs CP Assessment 
 divided in five phases, as shown below in figure 1. The 
ethod is similar to other Environmental Management Systems (EMS), such as in ISO 
ecided to implement CP.   
ment of CP. A company typically recognise CP 
s a way to reduce their production costs and to improve their competitiveness. It can be 
ons, especially if the product competes at the international market, 
ut it can also be a reaction to public regulation if a company is forced to improve their 
ehaviour. When a company has recognised a need for CP, it can follow the 
ve steps of the assessment methodology. 
e, or a few persons, has become 
ent. A CP-assessment can 
ter a conscious decision has been made by the management to take action. 
xperiences have shown that a number of elements are important to a successful start of a CP-
• Management commitment: The management must be committed to set the stage for CP-
activities and ensure collaboration and participation. They must develop environmental 
policies and personally act in accordance to these statements. 
• Employee involvement: Identification of CP-opportunities is largely dependent on the 
collaboration of employees. Employees involved in the daily operations have a key 
understanding of why wastes and emissions are generated, and are often able to come up 
with solutions. 
 
The CP assessment by UNEP is
m
14001, and can be followed step-by-step when a company have d
 
 
Recognise Need for Cleaner Production
 
 
 1. Planning and Organisation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: The methodology of Cleaner Production Assessment [www.uneptie.org] 
 
The first box illustrates the need for develop
2. Pre-Assessment Phase
3. Assessment 
5. Implementation and Continuation 
4. Feasibility 
Continuation of the Cleaner 
Production Programme 
Project Results Assessment
a
caused by market conditi
b
environmental b
fi
 
The first phase is Planning and Organisation. Once on
terested in CP, they can start to plan and organise a CP-assessmin
be initiated af
E
programme. These elements are: 
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the management that CP can save money. 
 their waste. Typically, only costs charged 
by external waste contractors are taken into consideration, not the price of the lost waste 
n 
processes to review the daily practices and authority to implement and maintain changes. 
Identification of barriers and solutions: In order to develop workable solutions, the 
project team should iden barriers to CP-implementation, which might 
exist. 
Setting of plant-wide ls guide the assessment and challenge the 
work of the project team. The tendency of companies to underestimate the CP-potential in 
the first place is often 
he next phases are the and the actual Assessment Procedure. In the 
ssessment Phase the material balance is studied and measured to propose where to prevent 
ss of materials. In this phase the t team identify CP-options, where ideas can come 
om a literature search, personal knowledge, discussions with suppliers, examples from other 
ompanies, specialised databases  Brainstorming is highlighted as an essential part 
f this phase. Brainstorming is an indispensable tool to ensure a creative intellectual 
nvironment to think of all possibilities. Brainstorming sessions have proved to be most 
ffective when managers, engineers, process-ope ployees as well as outside 
onsultants work together without hierarchical constraints.  
o organise the Assessment phase it is often helpful to divide the process into three essential 
lements. These elements are: 
Source identification: An inventory is made of the material flows with the associated 
ce of each possible waste generation.  
Option generation: Aims to create a vision on how to eliminate or control each of the 
he elements at the figure illustrate some of the options that exist to develop CP. These 
 
• aterials/chemicals in 
• Cost awareness: Cost awareness can convince 
Especially SMEs are unaware about the price of
during production.  
• Organisation of a project team: A project team is important to initiate, co-ordinate, and 
supervise the assessment activities. The project team must have insight in the productio
• 
tify the site-specific 
goals: Plant-wide-goa• 
reflected in low goals.  
 
T Pre-Assessment Phase 
A
lo  projec
fr
c , or R&D.
o
e
e rators and other em
c
 
T
e
 
• 
costs. This results in a process flow diagram in order to identify all sources of waste and 
emission generation. 
• Cause diagnosis: On the background of the process flow diagram a checklist of possible 
causes of waste generation is used to assess all possible factors influencing the volume 
and/or composition of the waste stream or emissions. A material and energy balance is 
needed to evaluate the relative importan
• 
causes to waste and emission generation. After CP-options have been identified, they are 
evaluated following the same procedure used for evaluation of other investments or 
technical innovation options. The option generation consists of several elements, as shown 
in figure 2:  
 
T
elements can shortly be explained as: 
Change in Raw Materials: Reduction or substitution of hazardous m
the production processes can accomplish CP. Changes in input materials can also avoid 
the generation of hazardous wastes, which include material purification and material 
substitution.  
• Technical changes: Technical changes are oriented towards process and equipment 
modifications to reduce waste and emissions. Such changes can both be incremental or 
radical. Technical changes include changes in the production processes, modification of 
equipment, layout, or piping, use of automation, changes in process conditions, such as 
• 
 
ons, and in raw material and product storage. Elements of Good Housekeeping are: 
input materials due to mishandling, expired shelf life of time-sensitive materials, and 
as an input material.  
ogical                             Good Operating  
  
     
       
       
 
 
     
     
 
igure 2: The model of option generation [www.uneptie.org]        
dies. The feasibility studies have to prove whether each 
f the CP-options is technically or economically feasible and whether it contributes to an 
 
• 
options need to be technical evaluated, others need to be economic 
flow rates, temperatures, pressures, and residence times.  
Good operating practices / Good housekeeping: Good housekeeping implies 
procedural, administrative, or institutional measures that a company can use to minimise
waste and emissions, which often can be implemented with little costs. These practises 
can be implemented in all areas of the plant, including production, maintenance 
operati
management and personnel practices, which include employee training, incentives and 
bonuses, and other programmes that encourage employees to reduce waste and emissions; 
material handling and inventory practices, which includes programmes to reduce loss of 
proper storage conditions; loss prevention to avoid leaks and spills; waste segregation to 
reduce the amounts of hazardous waste by preventing mixing with non-hazardous wastes; 
cost accounting practices, to control where waste treatment and disposal costs are used.  
• Product changes: Changes in the product can lead to less environmental impacts 
throughout its life cycle from raw material extraction to final disposal. It includes changes 
in quality standards, changes in product composition, product durability, and product 
substitution.  
• On-site re-use and recycling: Recycling, or reuse, involves the return of a waste material 
either to the originating process as a substitute for an input material, or to another process 
 
 
                                           Technol 
                                          Changes                                      Practices/Good Housekeeping 
 
                 
   
                
            Change in raw                                                                                            Product 
            Materials                                                                                                     Changes    
 
                                                                                   On-site Reuse 
                                                                                   and Recycling     
 
F
 
Process 
 
The fourth phase or the Feasibility Stu
o
environmental improvement. The feasibility studies can be divided into five tasks: 
Preliminary evaluation: The options are sorted in order to identify additional evaluation 
needs. Some 
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evaluated, and some need both. Finally it must be evaluated whether the option will lead 
to a less environmental impact or not.  
Technical evaluation: It must be evaluated if the chosen option can be put into practise. 
This requires a check of the availability and reliability of equipment, the effect on product 
quality and productivity, the expected maintenance an
• 
d utility requirements and the 
• 
• 
 
The
pre n 
of t
exp
Monitoring and evaluation of the progress achieved by the implementation of the feasible 
s o
 
Prepare CP-plan: The measures are organised according to the expected date of 
implementation. Additionally, the person or department with the responsibility for the 
plemented. 
Implementation of especially complex measures can require a detailed preparation such as 
he installation and funding requirements. Next, the installation of equipment 
requires supervision in order to safeguard optimal use of the new facilities.  
itor CP progress: It is important to  progress of the implemented CP-
 on changes 
 
Sustain CP: The ongoing application of the CP concept m y require structural changes in 
the organisation and management system of the com any. The key areas are: Integration 
bility of waste generation, 
elopment could include 
preventive maintenance schedules, integration of environmental criteria in the selection of 
new equipment or integration of CP into long-term research and development plans. 
aff education, creation of regular 
opportunities for two-way intern ployee reward programmes.      
necessary operating and supervising skills.  
Economic evaluation: To evaluate the feasibility of the option it is necessary to know the 
payback period of the economic investments. The economic data collection builds upon 
the results of the technical evaluation. In order to properly incorporate the long-term 
economic advantages of CP it is recommendable to apply total cost assessment principles 
to the economic evaluation. 
Environmental evaluation: The objective of an environmental evaluation is to determine 
the positive or negative impacts of the option for the environment. The evaluation must 
take into account the whole-life-cycle of a product or services. 
 fifth and last phase is Implementation and Continuation. In the last phase the feasible 
vention measures are implemented and provisions taken to ensure the ongoing applicatio
of CP. The development of such an ongoing programme requires monitoring and evaluation 
he results achieved by the implementation of the first group of prevention measures. The 
ected results of this phase are threefold. 1: Implementation of the feasible CP-measures 2: 
options 3: Initiation of ongoing CP-activities. To achieve this result, the following tasks 
h uld be implemented:     
• 
implementation should be identified. 
• Implement Feasible CP Measures: Identified CP-options must be im
planning t
 monitor the• Mon
options and to keep the management informed. The monitoring can be based
in waste quantities, changes in resource consumption, or changes in profitability 
a
p
• 
into the technical development of the company, proper accounta
and employee involvement. The integration into the technical dev
Employee involvement can be achieved by st
al communication and em
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Ap
  
pendix 2: Just an Encouraging Moment  
 
 
 
 
                                             Source:  The Far Side Gallery 3 [Larson, 1988] 
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Appendix 3: Thailand and Bangkok Metropolitan Region 
 
  
 Bangkok Metropolitan Region and Samut Prakarn  
 
 
                                               
 
                                                   
 
                                  ately 75 Kilometres                                                      Approxim
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Appendix 4: Presentation of Interviewed Companies 
 
Factory A (Interview 4) 
 
Size: The management regard them as a medium sized comp
Number of Employees: 250. 
Established: 1991. 
Turnover: 107 million baht in year 2000. 
Product: Rubber parts for electronic equipm
motorcycles, pharmaceutical and medical device
Raw materials: Synthetic rubber produced from petroleum
production also demands a large quantity of pr
(chemicals not revealed).
any.  
ent, electrical appliances, automobiles and 
s, and parts for industrial equipment.  
 and natural Thai rubber. The 
ocess chemicals to form the rubber products 
Energy and water: The ealed, but the production demand a lot 
of energy and only little water. 
Waste and treatment: all amount of hazardous waste is picked up by BMA regularly 
and they only have a small am wastewater, which is send to GENCO. 
Cleaner Production: easured their emissions, but are planning to build a 
control room, in the effort to optim puts in the production processes. They have 
adopted ISO 9002, which have m e their production a lot, and at the moment 
they are applying for IS ent as gloves, protection glasses, and head 
masks is offered for all em  the production site was in nice order and all 
facilities had ventilation
 
eneral Comments: Factory A was interviewed during the f t interview round in 2001 and 
as therefore a limit in information compared with the following cases, as focus at that time 
 a lot of 
Toshiba. Out of 250 em
managing and assistant ma
staffs. However, the assistant m
get skilled and educated labour and at pres
levels, with an average length of 2-3 years 
and the standard of their technical equipm
done a lot to optim
involved a number of innovations. T
business relations check 
with them
Subcontracting Prom
industry, plastic industry, and steel industr
managers and friends who discussed the possibili
businesses. The goal of SPC is to exchange  
 with . Factory A
  
 total consumption was not rev
A sm
ount of 
They have never m
ise all in
ade them optimis
O 14001. Security equipm
ployees. In overall
 systems.    
irsG
h
still was to get a general overview. Anyway, it is still presented as a factory case as
formation from this interview can be compared with the following cases. Factory A is 100 in
% owned by Thai shareholders and is mostly supplier for larger companies, such as Sony and 
ployees approximately 40 are administrative staffs, including a 
naging director, a production manager and a number of technical 
anaging director complained that it was difficult for them to 
ent most employees only have primary school 
employment. Factory A is a quite new company 
ent is in general high. Over the last years they have 
ise their production and improve the quality of their products and it has 
oday they often experience that large customers and new 
their quality-, environmental-, and working conditions before dealing 
. As a consequence Factory A is member of an informal network called the 
otion Club (SPC), which consist of 80 companies from the rubber 
y. The club was formed in 1999 by a group of 
ties for helping each other to develop their 
ideas and technical solutions, and every second
month a meeting is arranged   lectures and forums for the member companies
spent approximately 3 % of their turnover for maintenance and development every year.     
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Factory B (Interview 16 & Questionnaire 2)  
 
Size: The owner regards his company as a small – medium sized company.   
stablished: 1995. 
st 80 % of their market in 
inter market and today the 
ar.  
obiles.  
 recycled before it is sent for treatment, and used cooling 
al 
evelopment, but today he is mainly engage with human resource development, where he 
Number of Employees: 240. 
E
Turnover: 30 million baht in year 2002. During the crisis they lo
t the same time they entered the prthe automobile industry, but a
g every yeturnover is improvin
Product:  Spare parts for printers and autom
Raw materials: Steel, stainless steel, and aluminium. Besides they use cooling agents, 
especially oil, to cool down cutting machines.  
Energy and water: They had no exact measures on water and energy, but they only use a 
small amount of water, as most of their production is cutting. For energy they use 
approximately 2 % of the input costs in the production, including raw materials.  
Waste and treatment: They have a small amount of wastewater from washing the cutting 
machines, which contain residues of metals and cooling agents. The wastewater is sent for 
treatment in a central wastewater facility at the industrial estate before it is discharged to a 
nearby river. Besides they get waste from the metal cutting, which are collected and sold for 
recycling. The cooling agents have to be changed every fourth month and are sent for private 
treatment or sold for recycling.  
Cleaner Production: They have just moved to a completely new production facility within 
an industrial estate. At the old facility all the cooling agents and the wastewater was just 
dumped in the sewage (the owner showed the spot himself were they used to dump their 
waste), but at the new facility they have build a recycling system to clean the wastewater for 
ooling agents. That way, it can bec
agents are collected and sold for recycling in paint. However, with the recycling system they 
can reuse their oil many times before it has to be changed, and today they only have to change 
it every fourth month instead of 2-3 weeks as they used to. They have also covered all 
machines to catch oil spills, which have reduced the oil consumption with 25 %, and at the 
moment they are testing a new cutting machine, with a 50 % less consumption of cooling 
agents. Besides they have organised a good housekeeping programme with recycling stations 
different places in the production facility and in general everything was in very nice order.   
 
General Comments: Factory B was surprisingly well organised and everything seemed well 
planned and in nice order. Personally it is the most developed SME I have seen during four 
field trips to Thailand and it was interesting to see how they have developed their business in 
just 8 years. Factory B is a family owned business, which operate as supplier for large 
companies such as Toshiba, Mitsubishi, Cannon, and Honda. Out of 240 employees 220 or 
occupied in the production and 20 with administrative work. The owner of the factory is in 
charge of all leading functions himself, but has a production manager and business manager. 
The owner is mainly occupied with R&D and sees it as a privilege that he has two trustful 
managers, so he can spend time working with human resource development and to look for 
new information on how to develop his factory. Factory B is also member of SPC, but 
otherwise they have developed their business without external help, except one-day 
consultants and ideas from participation in government training programmes. An important 
part in the development of Factory B has according to the manager been implementation of 
orker participation. In the beginning the owner spend most of his time with technicw
d
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train his workers in how to optimise the production and to come forward with ideas and 
uggestions. Regularly he arranges production improvement projects for all his employees. 
id-90s he saw a 
e time pursued 
ntives to enter this market, he started his first factory. When he 
n 
s
The owner used to work as a banker and real estate dealer, but in the m
rts and as the Thai government at the samgrowing market for spare pa
 tax incebusinessmen through
started he had no knowledge in this field and in the beginning it was a struggle to survive. 
However, with focus on quality products and continuing improvements his business has been 
growing every year since the economic crisis in 1997.      
 
Factory C (Interview 17 & Questionnaire 3)  
 
Size: It can be discussed whether Factory C is a medium sized- or large company. The 
director clearly characterised his company as a medium sized company, comparing the output 
and turnover with other companies in their sector. In Europe a company this size would be 
regarded as a large company, but in Thailand most productions are very labour intensive and a 
lot of people are occupied with e.g. packing, cleaning, maintenance etc.  
Number of Employees: 1300 
Established: 1978. 
Turnover: 1000 million baht in year 2002. During the crisis they lost 50 % of their market 
and today they produce 80 % of their capacity.  
Product: Electronic home appliances, such as electronic rice cookers, washing machines, 
toasters, ovens, water heaters etc.  
Raw materials: The main raw materials are plastic and aluminium and the most important 
process chemicals are Sodium Hydroxide and Hydrochloric Acid.  
Energy and water: The monthly energy consumption is 500,000 kWh/month and the water 
consumption is 5000 m3/month.  
Waste and treatment: Federal Electric has mechanic and chemical treatment facilities for 
their wastewater. Some of the wastewater can be reused after treatment and the rest is lead to 
the klong. Every month they sent a sample of the wastewater to a government agency to get it 
tested for heavy metals and other chemicals. The wastewater contains Zinc, Chrome, Cobber, 
Quick Silver, and Lead, but their samples are within the standards. Sludge is sent to a private 
ompany (in Thailand such companies normally deposit the sludge in secured land fills). Ic
the end of the treatment facility there was a fish dam to show that the water is clean. 
However, the production manager told that it has happened the fish died and then they had to 
locate the failure. I asked if he would eat the fish from the dam and his answer was no! They 
are inspected by DIW one time a year.      
Cleaner Production: Every month they monitor their energy consumption, to find ways to 
minimise their electrical bill. Further, they plan to install sun cells on the roof of their 
buildings. Over the last years different solutions have led to 11 % reduction in energy use, 18 
% reduction in consumption of ground water and 65 % on tap water, and 65 % reduction in 
chemical inputs. With new machines they have managed to save 10 % aluminium. They have 
an R&D section to test the quality of their products.    
 
General Comments: Factory C is owned by two families, who share/represent the board of 
the company, but an outside person has been hired as managing director. The managing 
director has to consult the board on all changes/innovations in the company, which he and his 
management wish to implement. Besides the management consist of a production manager 
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and a business manager and within the production they also have several engineers with 
responsibility for different areas. In total 200 are occupied with administration. Factory C 
produces products under license, quality standard control, and technology collaboration of 
SAHRP Corporation, Japan. 80 % of the final product is produced within Factory C and the 
last 20 % are bought from sub-suppliers, who supply thermostats and special plastic 
components. To control their suppliers they send people from their quality section to check 
their productions. Factory C has been member of CPIE since the beginning of the 20/20+ 
programme and today the managing director is represented in the board of Muang Prasamut 
P Club, which is one of three CP-clubs in Samut Prakarn funded by CPIE. Factory C has 
entation. The managing director was 
, from which they have gained 1981 
uggestions for improvements in just 10 months (935 was implemented). In the case of access 
e management come 
ical innovations, where the suggestions from the workers are 
actory C will only make investments with a payback period less than 3 
 If the water fulfils the effluent requirements, the 
around the factory, make water savings 
uring the rainy season, instead of pumping it away. The overflows on the rinsing basins have 
C
involved worker participation as part of their CP implem
very happy with the results of their worker participation
s
to knowledge Factory C is in many ways depended on SHARP, because they need their 
blueprints and designs for new products to develop new production lines. On the other hand 
the co-operation with SHARP give access to exact knowledge and they gain a lot of ideas on 
how to improve their business. The manager said he spend a lot of time on networking with 
other companies in Samut Prakarn to look for new ideas and in general th
up with the ideas for more rad
more incremental. F
years.      
 
Factory D (Interview 18 & Questionnaire 4) 
 
Size: Factory D is a small- to medium sized company.  
Number of Employees: 110. 
Established: 1984. 
Turnover: 36 million baht in 2002. Before the crisis in 1997 it was 12 million baht/year. 
Product: Spare parts for motorbikes (springs) and dust coating of domestic spare parts for 
motorbikes and automobiles.   
Raw materials: Steel, aluminium and dust colours.   
Energy and water: The energy consumption is 100,000-200,000 kWh/month and the water 
consumption is 200 m3/month (used to be 600). 
Waste and treatment: The major waste streams from the factory are wastewater and solid 
waste. The solid waste is all kinds of different leftovers from the spare parts production, 
packing etc. The wastewater from the factory is treated at their wastewater treatment facility 
and is tested for e.g. zinc and chromium.
water is led to a nearby river. In sand filters the sludge is separated from the water and led 
into some open tanks. Here the sun dries the sludge until no water is left in it. The dried 
sludge is sent to GENCO for further treatment. The solid waste is collected and picked up by 
community waste collection.  
Cleaner Production: Water savings: Water recycling has caused savings in the rinsing of 
metals. Water collection of rainwater from the ground 
d
been skipped and instead the subjects are now dipped into the water and pulled out or the 
water is sprayed on the subjects. Furthermore, there has been added two more rinsing basins 
with water. Saving chemicals and raw materials: Metals are saved by melting the leftovers 
and using it again. Saving waste pickup: 50 % of the solid waste by separating the waste in 
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different fractions, and then selling it for recycling. The fractions are: Aluminium, paper, 
plastic, glass etc. Energy and fuel: Energy savings by covering warm water basins during 
night and by covering the melting pot for metals. The fuel for the melting process was 
switched from oil to gas, to decrease the air pollution. Organisation: Organisation of tools 
and spare parts along with cleaning in the working area. The working area had been marked 
on the floor, into areas of walking and areas of working. Redesign of machines to fit the 
production facilities better. 
    
General Comments: Factory D is a family owned company managed by the four children of 
the founder. The management is divided between the children, so one is the overall manager, 
one is the advertising and PR manager, one is the manager of social aspects, and one is 
manager of the production. Factory D operates as a sub-contractor for motorbike producers 
and is depended on their co-operation, when they develop new products. Factory D has 
worked closely with CPIE to develop CP and has been object for implementation of a worker 
participation programme. On that background Factory D was interesting to interview, because 
they have gained a lot of experience about worker participation, and they have demonstrated 
how it is possible to involve all employees with success in CP implementation. Factory D was 
first motivated to join CPIE as a possibility to optimise their production and to get better 
engagement from their workers. For a long time they had been interested in doing this but did 
not know how. CPIE could offer training and assistance and since Factory D joined CPIE they 
ave been one of their most participating companies.  
actory E (Interview 19 & Questionnaire 5) 
 company.  
ees: 99. 
tic containers for cosmetics.   
 poly plastics, pigments, colours, and 
or cooling and the consumption of energy is 
 a zero target they will save 2 million baht per year. They also 
h
 
F
 
Size: Factory E is a small sized
Number of Employ
Established: 20 years old. 
Turnover: 40 million baht in year 2002, which is less than two years ago.  
Product: Plastic tubes and plas
Raw materials: The raw materials are plastic and
solvents.  
Energy and water: They only use little water f
50,000 kWh/month.  
Waste and treatment: Three companies, all owned by a large cosmetic company, share the 
same facility and their wastewater is sent to the same treatment facility. Plastic waste is either 
recycled or sold.   
Cleaner Production: The main objective has been to reduce the defect of plastic waste. In 
the beginning 12 % of the plastic input ended up as waste, but with better efficiency, and 
good house keeping it has been reduced to 6 %. This has made a saving of 1 million baht 
every year, so if they can reach
use a lot of polish (lacquer) on the surface of the plastic products. By improving the design of 
the containers, where the polish is put on the plastic tubes/containers, they have reduced the 
use of polish by 40 %. One drum of polish is 100,000 baht. To improve the efficiency in the 
production, they keep developing new standards, such as a 50 % improvement in the next two 
years. 
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General Comments: Factory E is a small company, owned by a holding group with more 
than 10 enterprises. One family owns all 10 companies, and the holding group serve as an 
umbrella for a larger production. Factory E produces the packaging for the cosmetic products, 
produced by the mother company in the holding group and is under their control. The 
company has a hired management, which consist of a managing director, a production 
manager, a marketing manager, and an administration manger. Factory E has worked with CP 
for two years or since they joined the CPIE programme. Within Factory E the production 
nager and three chief supervisors have been in charge of collecting information about CP 
urnover: The turnover was not specified, but in the last three years the turnover has 
doubled. 
, textile finishing, stone washing, and 
io washing. They process between 10,000 and 20,000 pieces/day.   
hemicals, sand, and special stones. A selection of 
cid Cellophanes, Hypo Clone, Hydrogen Peroxide, Silicones, 
orine. 
f 60.000 baht. The 
se 20,000 kWh/month from the 
 treatment: They have their own wastewater treatment facility, which is only two 
dge and both the used sand and the treated sludge is sent to another 
n: It is only recently they have started to work with CP-solutions and so 
hich have minimised the chemical use. They have no idea of how many percents they 
ave saved in the different areas of input, but they can see on their budget that they have made 
a lot of smaller savings, which however goes up and down.    
ma
and then to train all workers. Factory E has participated in CPIE to gain access to information 
and training, but compared with some of the other companies they are not really interested in 
networking with other companies, as they can network with the other companies in the 
holding group. The turnover of Factory E has gone down because the mother company has 
started to buy some of their new packaging outside their own holding group, instead of 
upgrading Factory E. 
 
Factory F (Interview 20 & Questionnaire 7) 
 
Size: Factory F is a small company.  
Number of Employees: 50. 
Established: 1991. 
T
Product: Garment washing, garment dyeing, bleaching
b
Raw materials: They use several process c
the process chemicals is A
Washing Enzymes, and Chl
Energy and water:  They use approximately 5000 m3/month, with a cost o
energy input is based on both electricity and fuel oil. They u
public net and 20.000 litre of fuel oil to produce steam.  
Waste and
months old. It consists of both mechanical treatment and chemical treatment. They use sand 
filters to clean the slu
facility outside the factory (pay for this). However, there seemed to be a lot of spillovers and 
the water is still filled with solid materials, when it is discharged to the klong. 
Cleaner Productio
far they have only implemented smaller solutions. They have installed a power meter to 
measure their electrical input, which have helped them to reduce their peak demand. They 
have changed all their electrical devices with energy saving devices. They have insulated all 
steam pipes to save energy. They reuse the hot water from the washing machines in the boiler, 
to save energy when they heat water for steam. They have learned to use their boiler more 
effectively than before. In the future they will like to add treatment on their air emissions, and 
implement a filter system in the wastewater treatment plant, so some of the water can be 
reused in the production. Finally, they have had help to learn how to doze their chemicals 
right, w
h
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General Comment: Factory F is a typical family business, with all the characteristics for a 
Thai SME described in this thesis. The owner has only been involved with CP for two years 
but is very eager to learn more and continue developing new ideas. However, a walk around 
in his factory showed many leaks and spillovers, and the effluent from his wastewater 
treatment facility still contained a lot of solid waste. His factory seems like a perfect example 
on the situation in many Thai SMEs, where incremental improvements far from are enough to 
avoid serious pollution, but just the first steps towards a better behaviour. Anyway, the owner 
of Factory F was motivated to implement CP and participated strongly in the development of 
a local network of SMEs in the Suksawat CP Club. Factory F has no exact measures on the 
benefits they have gained through implementation of CP, but they can see on the final surplus, 
that money is saved compared with the turnover of earlier years. The customers are Thai 
textile and clothing producers who make products for Nike, Nautical, Lee Sport, Manchester 
United, and Columbia etc. As a sub-contractor for large firms he has experienced of being 
quality checked, but not regularly and only by a few customers. Since he became a contractor 
r customers with brand names he has doubled his turnover, because these customers has 
ed to business connections.        
estionnaire 8) 
small- to medium sized company.  
ed: 1961. 
icals for bleaching and dyeing were not specified.   
ic and chemical treatment and after 
 drying process 
 director (the father is no longer 
fo
better connections and that way he has been recommend
 
Factory G (Interview 21 & Qu
 
Size: Factory G is a 
Number of Employees: 165. 
Establish
Turnover: 101 million baht in 2002. This is a small improvement compared with the year 
before. 
Product: Textile bleaching and textile dyeing, and dying of 100 % cotton cloths and yarns for 
commission. The cloth dyeing is 800,000 yards/month and the yarn dying is 3000 kg/month.     
Raw materials: The process chem
Energy and water: The water and energy consumption was not specified.  
Waste and treatment: They have a large amount of wastewater, which are treated in their 
own treatment plant. The plant consists of both mechan
treatment the water is discharged in the nearby klong. All production facilities are ventilated 
for vapours and other air emissions.   
Cleaner Production:  Technical Improvements: Avoid using dyestuffs with low fixing rate, 
instead, use high fixing rate dyestuffs. Changed dyeing method into cold pad batch. Use 
vacuum machine to remove water and humidity from cloth to reduce time in
(energy saving). Use caustic soda concentration control to control the concentration of caustic 
soda used in mercerising process to save chemicals and energy. Environmental Advantages of 
Cibacron C Dyes. Much less dye in wastewater. Less water and energy required. Less 
shading, stripping and redyeing thanks to better reproducibility, thus fewer chemicals, less 
dye, water, and energy required. No need for urea to dissolve the dyes (highly water soluble 
dyes). Economic Savings: Reprocessing Reduction: 5,440,000 baht/year. Dyestuffs Saving: 
2,420,000 baht/year. Chemicals Savings: 2,320,000 baht/year. Energy Saving: 1,397,000 
baht/year. Water Saving: 63,700 baht/year. Water Treatment Saving 110,000 baht/year. 
TOTAL COST SAVING: 11,750,700 baht/year.  
 
General Comments: Factory G is a medium sized textile industry in Thailand. It is a family 
owned company and today the son of the founder is managing
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alive). All together the management team consist of 8 people, which gives the owner freedom 
to spent time looking for information and new technology. Every year he travels to Europe to 
visit other companies and from here he brings home a lot of new ideas. Factory G have 
worked with CP for more than 10 years and have participated in several CP programmes, 
latest the CPIE programme. Through these programmes they have developed new 
management systems and have arranged training of all employees on topics like CP, safety, 
quality improvement etc. As other CPIE companies they have implemented worker 
participation, which has caused the workers to come forward with ideas and to be more open-
minded to changes in the company. Because Factory G has been involved with CP since 
1992, it was a good case to study changes caused by implementation of CP and to study how 
to implement CP. Factory G uses 10 % of their turnover for R&D, which is a lot compared 
with other companies in Thailand. Factory G has actually been accused by other textile 
companies for making over investments in new technology and that way damage the business 
for other factories. However, when the owner of Factory G compares his company with other 
textile factories, he notice that they today earn 2-3 times more than other companies their size, 
which they were equal with 5 years ago. The figure below compares some general parameters 
r all seven companies in the cases study. fo
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Appendix 5: Tables of Observed Intervention and Results 
 
 
Key 
Concept 
 
 
Identified Barriers 
In Part Conclusion 
 
 
Observed Intervention 
In Case Study 
 
Result of Observed 
Intervention 
Poor access to loans Financial advisory services  
 
 
 
No direct intervention.  
Access to financial advice, including 
training on CP project financial analysis 
and evaluation of costs and benefits to CP 
 
But better publicity through CPIE might 
make it easier to convince the financial 
sector to finance CP investment, also 
better allocation of resources from the 
environmental fund to CP projects.  
Poor access to consulting Establishment of local SME 
network. 
 
 
 
Provide access to exchange of knowledge 
and ideas with other companies. Less 
dependent on external consultants. Easy to 
CP workshops and training days 
arranged by CPIE. 
 
 
 
group Thai managers.  
 
Free access to training programmes and 
technical manuals. Further, CPIE provide 
limited consulting. Especially free training 
attracts the interest of SME managers. 
Lack of CP certificates for 
SMEs (acknowledgement) 
Provide banners, certificate, and 
allowance to use logo of CPIE 
on business cards and 
documents. 
 
 
 
 
 
 
Public awards for successful 
cases of CP implementation. 
CPIE get a lot of publicity in public news 
and many of the member companies 
proudly demonstrate their participation in 
the programme, by using the CPIE logo. 
CPIE has been accepted as an industry 
stakeholder. It is therefore easier to 
motivate the company managers into CP, 
when they feel their ”own” people present 
it.   
 
The use of ambassadors, such as local 
politicians, to promote the CP-programme 
attracts the interest of the SME managers. 
At least two of the interviewed companies 
joined CPIE because of the Governors 
engagement.    
 
M
ot
iv
at
io
n
  
Weak environmental 
enforcement 
 
The 20/20+ programme. The 20/20+ programme is not part of 
public regulation, but it helps companies to 
measure their input and output of 
resources, which create awareness of how 
to reduce consumption of energy and 
water and output of wastes and emissions. 
Make it easier to comply with public 
standards.   
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To expensive to hire well-
educated people 
 
Workshops and training 
activities.  
 
Instead of hiring new people CPIE hav
helped the companies upgrad
of the present employees. E.g
 
 
e 
ing the skills 
. worker 
participation has attracted a lot of interest 
d motivation for CP. 
otivated to 
g through the 
established CP clubs, because they 
 
 
Establishment of local SME 
network. 
an
 
The member companies are m
continue networkin
together get better resources for 
development of CP. Here they can ask 
each other for help or arrange cheaper 
ectures with CP consultants.   l
Poor co-operation among 
external CP stakeholders 
 a 
 
 
 identify the best 
No direct intervention.  However, in contrast to earlier CP 
projects, CPIE have tried to reach all 
industries in Samut Prakarn, and not only
selected sector or group of companies. 
CPIE have co-operated with a variety of
stakeholders, and made the concept of CP 
visible to all industries in the province. But
still, they operate with a different term 
than e.g. DIW, and it does not make it 
asier for the industry toe
solutions.    
 
Corruption 
 
 
 No direct intervention. But indirectly the economic benefits of the
20/20+ programme make it look 
favourable to invest in CP, instead of 
loosing money on bribes for violence of 
environmental standards.    
 
Table 1: Relations between identified bar nterventio o 
motivation.   
 
 
Key 
Concept 
 
 
Identified Barriers 
In Part Conclusion 
 
bserved Intervention 
n Case Study rvention 
riers and observed i n with concern for issues important t
 
Result of Observed 
nte
 
O
I I
 
M
an
ag
em
en
t Hierarchic management 
 
 
 
 
 
 
 
 
Establishment of CP teams 
 made the managers open 
, 
s and 
the management get power to 
organise CP implementations. That way, 
the management get better time for other 
working tasks.  
Worker participation 
 
Implementation of worker participation 
has in many cases changed the 
communication from being mainly one-
way to two-way. Worker participation 
programmes has
to changes and decentralisation power
because they can see the benefits of 
workers coming forward with idea
suggestions.  
 
The above include the establishment of CP 
teams, which independently, but with 
accept from 
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One-way communication Worker participation Worker participation programmes make 
workers come forward with ideas and 
suggestions for CP solutions. The 
managers have learned that it is a good 
idea to listen more to their workers, as they 
ctually have a lot of valuable knowledge 
lp to 
 it 
ses 
a
to provide. For many managers it is 
completely new to ask workers for 
help/inputs. Worker participation he
develop two-way communication, and
make the workers feel valued.  It increa
productivity.   
Old family Traditions Establishment of local SME 
 
w CPIE 
y 
ade 
s 
network. 
It is difficult to say precisely ho
have overcome barriers of old famil
traditions. But the CPIE network has m
the managers interested in more co-
operations with other companies. This i
opposite to the manager in the family 
business that often is reluctant to 
cooperation with outsiders.   
Reluctance to outsiders 
 
 
Establishment of local SME 
network. 
 a 
s 
t 
 more natural for the 
See above. Further, CPIE have arranged
number of lectures and training session
with “outsiders” and to some extent it mus
have made it
managers of family businesses to get 
advises from outside people.  
Fear of authorities 
 
Established CPIE as 
independent project, despite of 
government funds.  
 
 
IE have used 
local politicians to promote local awards, 
non-progressive companies that fear the 
authorities, as they are the ones with the 
orst problems.   
To avoid fear of authorities it has been
necessary for CPIE to distance them from
PCD. On the other hand, CP
which have attracted the interest of some 
of the managers. Maybe it is mainly the 
w
Lack of economic resources ited to join 
ome of them 
to make 20 % 
reductions. As a result it has possible 
 
Voluntary commitment to the 
20/20+ programme.  
All companies have been inv
the CPIE activities, despite s
not have been able 
attracted more companies, including less
progressive companies with limited 
economic resources. Several of the 
company cases were sceptic to CP in the 
beginning, but joined because of free 
training. Now there is an interest for 
continuing development.   
Lack of long-term planning  
 
o direct intervention.  
er investment. 
N But hopefully the demonstration of CP 
benefits has convinced some companies to 
dvance for longa
Nevertheless, CP implementation involves 
strategic planning and forces the managers 
to think longer than “one” day ahead.   
 
Fear of longer pay-back 
periods 
Pilot projects/CP 
demonstration.  
  demonstrate good 
to convince the 
managers to make larger investments. 
However, it is still difficult to promote 
longer payback periods. Only one 
company will investment with payback 
periods longer than 3 years.    
CPIE has made use of pilot projects to 
demonstrate the economic benefits of CP. 
If it is possible to
paybacks it easier 
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Reluctant workers Worker participation Worker participation make the workers 
happier with their work and when they 
valued, it is easier to make changes
organisation and processes. Better 
awareness reduces the number of reluctant 
workers.  
feel 
 in 
 
Thais avoid conflicts, 
especially with superiors 
 
 
 
Worker participation  
 
 
 
 
 
vities (e.g. sports day 
r fish eating day) 
ay 
r 
 
.  
l 
 for 
ay as the 
fferences.    
 
Social acti
o
Worker participation promotes two-w
communication and makes shop-floo
workers come forward. This would not 
have happened in the past, but it demands
the managers to accept advise from people 
with lower rank
 
When the managers participate in socia
activities they get closer relations with 
their employees and it make it easier
them to step forward and speak up to 
superiors in the daily production. One 
manager even dressed the same w
workers to break the social di
 
Table 2: Rela ons between identified bar observed interventio
management. 
 
 
Key 
Concept 
 
dentified Barriers 
In Part Conclusion 
 
 
ti riers and n with concern for issues important to 
 
I
 
Observed Intervention
In Case Study 
 
Result of Observed 
Intervention 
Few employees with higher 
education degrees 
Worker participation. 
 
 
 
 
Establishment of local SME 
network.  
r 
 can 
 
Training programmes. 
 
 
Worker participation programmes explore 
internal knowledge, which have been poo
utilised before.  
 
Free training offered by CPIE compensate 
for the lack of educated resources, by 
upgrading skills of present employees. 
 
In the network of CPIE the members 
strengthen their resources, by joining 
together. In the CP clubs the members
sometimes get help from other companies
if they can solve a problem themselves 
K
n
ow
le
d
ge
 
Lack of resources to search 
for new knowledge 
CP teams.  
 
 
 
 
 
days and 
ories.  
ork 
ker 
 
 it 
 
e  
 
 
Workshops on Sun
located at the fact
Where CP teams have been set up to w
with implementation of wor
participation and CP solutions, resources
have been released either to the team itself 
or the management, to search for new 
information. E.g. by participating in CPIE 
activities.  
 
Arranging workshops on Sundays make
possible for more managers to attend, 
because it is the only day a week, where 
they have time to leave the daily 
production. It was also a good idea to 
locate the workshops at the factories, so
the managers visited each other’s 
productions. That way, they could observ
and learn from others work.  
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Few SMEs in formal 
industry associations  
.  
ing 
ensate. 
No direct intervention That way, many SMEs lack access to 
professional assistance and specific, 
knowledge, but to some extent network
with other SMEs in CPIE can comp
Few public officials with 
CP knowledge 
Workshops also open to public 
officials.   orities, schools, and NGOs. 
 
 
The CP clubs also contain members from 
public auth
That way, public officials also get access 
to CP knowledge. CPIE has also co-
operated with the public authorities to 
strengthen their awareness.  
Lack of local CP capacity 
 
 
 
 
 
 
volve local consultants.  
 
Use local consultants for 
lectures and workshops.  
 will stay back in the 
te 
In
 
 
 
 
Most of the staff in CPIE is Thai 
consultants, which
local environment, once the project is 
over. That way, a local capacity is build 
for future development.  
 
Using local consultant for lectures crea
new connections to the industries and 
strengthen their capacity for spreading new 
knowledge.   
 
Table 3: Relations between identified barriers and observed intervention with concern for issues important to 
knowledge. 
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